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REPERTORY 
ARTS andMAJSTUFACTURES. 

NUMBER XLIX. 



I. Specif cation §f the Patent granted t9 Mr. 
William Chapman^ cf UewcaJHe-upon-Tyn^ 
Gentleman \ for a Method cf layings twijiing^ w 
iitaksng Ropes or C^dag/t *^ 

wiTB FO*uit plates: 

Dated Jan. u, 1798* 

1 O all to whom thcfc prefcnts Ihall come, &c» 
Now KNOW YE, that in compliance with the 
faid provifo, I the faid William Chapman da 
hereby declare, that my faid new-invented me- 
thod or methods of laying, twifring, or making 
ropes or cordage, of any number of yarns or 
ftrands, or any number of threads, tarred or un- 
tarred, from the lize of a cable down to the 

* This fpecification (for Scotland) contains the fabilance 
of two Englilh patent?, one granted September 15, 1.797, the 
other March 6, 1798. 
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fmallcft line coxnpofed of more than one thread , 
is defcribed in the fevcral plans or drawings 
hereto annexed^ ajid the fdlowing defcription 
thereof. It may occafionally dilj^ehfe with the 
ufe of any or all of the following things or appa-r 
ratus^ made ufe of in the common methbd- of 
laying ropes; that is to fay, a rope-ground, or 
fpace fufficiently long to ftretch out the yarn to 
make the rope or ftrand of the rope required, in 
which the yarns,- thu5-eittendcd, are twitted from 
one or both ends, by hooks to which they are at* 
tached, and which, being turned round their 
axes, twift the .yarns in the maft through their 
whole extent, and form what the rope-makers 
call a ftrand ; and fo many of thefe ftrands as 
arc requifite to form a rope, which are ufually 
three, being joined at one end to the fame hook, 
and this being turned the contrary way roimd to 
what jjic hooks at that end were before, the three 
parts arp fjius twifted together, and form a rope ; 
which is Icept regular in its number of twifts, 
proportionate to its diameter and length, by a 
movable bloclc pf wood, called a top^ with as 
many grooves in it as there are ftrands. This top 
is held .from turning roimd by a crofs bar of iron, 
or of wood, and prevented from advancing too 
rapidly by pieces of rope, ufually called tailsj 
which are lapped round the rope that is making ; 
)H)d as, by die tiyifting of the yarns and of tlie 

rope^^ 
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Wpc, the length becomes (hcu'ter, the hooXs to 
iivhich the firand^ are faftened, (or that to which 
the rope is faftened^) being fixed upon an upright 
frame^ on a movable platform^ commonly called 
^Jledge^ advance forward accordingly* 

This is the outline of the^proccfs ufurfly jmf- 
fued in making what is called a fhroud-hud rope^ 
each ilnuid of which confifts^ of a number of yarns 
twifted together ; and if a cabk or cable-laid jppe . 
is tb be made, the common prbcc^sjs, to ftretch. 
out fo many ihi^oud-laid ropes as (here are to be 
Arands in the cables (ufually thpee>) and to pur« 
fue the fame muner, in forming them into one 
rope, ^&^ the pcrceding inftaoce.- 

In tbt.^^iAcipid method which I purfue^itllofe 
parts that feparately twift- the ftrands and rope (in 
place of being at the e&treme «Dds of the rope 
and firands, and Approtchiog each other as the 
rope ihortens^) are at any determinate conve^j^ 
diilance« 

The procefs of twifting, ccmfequently, does 
not go forward through the whole length at once, 
but only in the intermediate fpace \ and^ in this 
inAance, my invention coniifts in combining with 
that circumftance a mode of twifting the rope 
on cord itfelf by an arbor or ihalQ perforated or 
open, through the* wholes or 41 pprtion of its ex* 
tent, and revolving round its own axb ; and, at 
the fame time, twifting its feveral ftrands or 

B 2 jparts 
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parts "by feparate arbors or ihafts, cither per- 
forated or otherwifc ; each ftiaft revolvmg round 
its own axis; and, by the aid of fuch other nrn- 
chinery as will be defcribed, performing not 
folely the operation of twifting the rope or cord, 
but^alfo that of coiling it up 4>y t^e motion of 
the machine. 

The procefs of twifting the fope, and that of 
coiling it up by the motion Of the machine, 
neceflarily keq> pace with each other^ and are 
performed by the fame (baft; <lr> the coiling 
may^ when more convenient, receive its motion 
^rom any other part of the nouichifle^ Bach ftrand 
occupies another fhaft, revolving xndj round its 
own BMf, and containing, on one end of it, the 
yams or threads, wound upon a reel or reel&, or 
in! any other manner. 

This relates to the making of ihrbud-laid ropes; 
attd,^ip the making of cable-laid ropes^ the dif- 
ference confiils principally in giving the de- 
fcrib/ed twiiisfig^ihafts contrary directions to what 
th^y lud before^ and difiierent proportionate ve- 
locities ', and in coils of fhroud-laid rope being 
fubffituted for coils or reels of yarn, for the 
forming of the brands. 

.On each of the Ihafts that turn the ftrauds^ 

thefc coiis of rope are progreffively uncoiling; 

and, at riixc fhaft forming the rope, the other end 

is progreflivEly coiling in fakcs^ or tiers df cable^ 

-^ on 
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H^s or Cordage* 5^ 

on •* cotativje- {datfbrtn ; or, otherwife, round a 
reel moving, round with the axis, twilling tli« 
rope or cable, but with a diftin<St axis of motion ; 
or upon a reel that has the fame axis of motioa 
with the. hollow tube or lliaft that twifts the rope ; 
6f each of which methods, one example is given 
in the plans. Befides which, my invention in- 
cludes,^ as a principle, every other method of 
coiling up the rope or cord, or ftrand of a rope 
ox cord, progreflively, as it is made, by any mo- 
tion from tlie machine or its moving power. 
• My invention conlifts alfo in making a ftrand 
or cord, by treating each yarn or thread as a fe-^ 
parate ftrand, in the manner already defc^ibed ; 
and confequently having as many yarnAsefts as 
threads, all of which may be turned by a belt. 

Left the principles I have defcribed, which ad- 
mit of confiderable variety in the execution, 
fhould not be fuflScicntly plain to cnaljl^ any 
ihechanic to conftruft a proper macliine, I have 
dnnexed plans of one of the methods of applica- 
tion, both for fhroud and cable-laid ropes, of 
which the following is an explanation. 

In Fig. I. (Plate I.) a^ is a table or platform, 
with or without, as occaiion may rfequirc, fo 
xhany ftanchions *,*, as may be neceflary tofup- 
port the requifite number of reels of yarn ; each 
reel turning round its own axis, as in c, c, in Figs. 
^ and 2r; and all the yar^ concentred at the head 
5 of 
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of tkeflttft. The reds may alfe bcf ph^GtA \tt 
aay other convenient manner, ^ccenrding to their 
number ; and, if rcquiiite, may be two* or motif 
tiers in height. 

Of thefe tables, there axe to be as- many as 
there are defigncd to be fitands in the rope : 
thefe tables or platforms I call Jlrand tahla ; 
and each of them is to be fixed on a. hdlovr 
ibaft, capable of revolving round it& own axis ; 
which fhaft I call a firand-Jbaft or an upper-Jhaft^ 
^d which 15 (hewn by D, in Figs, i and j. 

The yarns compofing a ftrand, or, in the cafe 
of cables, a ftrand itfelf, palTes through* diis 
fhaft^ ^in which there is a tranfverfe opening o^ 
fuffici^tu^ width, which, in its beft fojrm, will 
be rather more than that; of the longitudinal 
orifice. In the tranfverfe opening, viz. between 
d and d^ are to be inferted two blocks, d and dj 
(one on each fide,) of hard wood, or wy other 
matter, with their oppofing faces,, as circum^ancef 
may require, either longitudinally grooved, or 
flat, or concave, or otlacrwife ; fo as, when forced 
together by fprings, as (hewn in Fig. i, or in 
any other manner, or by weights^ as in Fig. 3, 
(Plate II.) or by any other means^ they may fuffi- 
ciently refift the paffage and twiiling of the yarn 
or ftrand. Thefe blocks Ihoqld luve their infide- 
faces rather bevelled towards the upper and lower 
ends : I call them pn/s-bi^^ks or fomprejirs. Their 

ufe. 
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ufe, in the mating of ihrQud-laid J:pp^> is prin- 
cipally to give a refiftancc equal to the f^rc^ 
that would draw the fledge aloog^ in :the .cojnfioioji 
.method of nuking ropes,; ;^d» in cable-lai4 
ropes, both. to retard the pafla^ge of the ftrands^ 
and prevent their ; turning round, and thus pec- 
form the part of the fledge itfelf, in the Qothmon 
method, and of ,the hook on .ijs face-board, or 
upright frame. 

Thofe purpofes, of holding the ftrand from 
turning round in the ftrand-fliaft, and giving 
fiifficient Tcfiftance to its paflage through, I pc- 
cafionaily wfwer, .by placing in the tranfverfe 
opening two grooved rollers or flieaves^, ^, Fig. 
3, with sgces large enough to occaflon fufficient 
fridlion, ?uid held together in the fame way ^r% 
the prefs-rblocks : thefe I call the bolding-rcUers^ 
becaufc of the office. they arp to perform. The 
holding-rpUcrs may either move round their own 
fi«d axes, or, upon axes inferted through them, 9f 
fujEficient dianieter to occalion the Aeceffary/ridlion. 

I alfo produce the efFeft of preventing the yarns 
from twifting round, in the ftrand-fliafts, by pla- 
cing within, .upon, or below each fliafl, an at- 
tached block of wopd, or plate of metal, or other 
fubftance, with a number of notches or grooves 
round it, or perforated with a nuniber of liolest 
thrQugh each of which, oiie or any number of yarns 
may be put : this implement I call ^j^rn-guide. 

la 
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Jn finall ropes, the yam-guide, the holdin^- 
Tollcrs, and prefs-blocks, may be difpcnfed with, 
and a preflTurc applied according to Fig, lo, 
(Plate IV.) or in any other manner, either upon 
the yarn itfelf, or upon the rim of the reel ; the 
former being preferable only becaufe it affords ah 
uniform refiftancc, notwithflanding the decreafc 
of the diameter of the yarn on the reel. 

The prefs -blocks and rollers may alfo be dif- 
penfed with, by a preflure upon the yarn or 
llrand, at its entrance into the hollow-ftiaft, (or 
any where in its paflnge to it;) of which one ex- 
ample, out of the variety that may be adopted, is 
given in Figs, ii and 12. 

In Fig. 1 1 , the yarn is flopped from going out 
too faft, by a preflure applied at u, which' is far- 
ther explained by Fig. 12, which Ihews the plan 
of the table or frame fupp.orting the reel or 
reels, j, a^ a, a, are the feet of the ftanchlons fuf- 
taining the reel, u, one fide of the Ihaft riling 
above the platform, over which the threads pafs, 
as at f/, in Fig. i r, and are duly compreflTed by 
the doling of the bar b by the forks of which pafs 
under the ends of », in the opening ihewn in 
-"Fig. li': this bar is brought to its due prefliire, 
by connecting it with the end of the fpring s s, 
• and bringing it to its neceflary degree of teniion. 
9tj Ihews the hole down the fhaft, through whifch 
the threads pafs. If the number of yarns be v(*ry 

few. 
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few, oif divided into feveral parcels, it will be 
ncceflary to place, between the bar and the part 
it prefles a^inft, a kind of collar, (round the 
thread or threads,) of cbarfe woollen cloth, lea* 
ther, felt, or otlier fubftance, which may alfo be 
applied various ways in the longitudinal grooves 
of the prefs-blocks, fo as to Occaiion an equable 
reliftance to the yarns in each groove. 

Thefe methods may alfo be ufed for as many 
individual yams as form a ftrand ; and motion 
may be given to any number of reels, by a belt 
round the wheels ^,^, Figs. 10 and 11. 

It is perhaps barely necefTary to fay, that . one 
prefs-block, or one holding-roller, may be made 
to anfwer the propofed end, by making the tranf- 
verfe opening to pafs through only one fide of 
the tube in the ftrand-lhafts of Figs, i and 3 ; 
and that the tables or frames containing the 
i:eels, &c. may be placed or fixed to any part of 
the ftrand-fliafts, and even on their bottom ; ii| 
which cafe, thefe Ihafts need neither be perfo- 
rated, nor open on one fide, as the Urands or yarns 
would neither have to pafs through or along 
them, but only to be comprefled, fo as to pre- 
vent their cither twifting, or pafiing off fafter 
than requifitc. 

The ftrand-lhafts all ,turn uniformly the fame 
way wi^h each other, by means of an upright 
ihaft ;C, and wheel 6, communicating with a 

Vp^. IX. C ' wheel 
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whed J* on «iwry ftrand-ihaft^ « defcribed irt 
FigB. 1 and 3, or bjr any other means. Thcfe 
ftafts are placed as clofe ^o each ether as thej 
oonvemently ' cm ; and 'Ae ftrands ^om the endt 
of each afe all coAcentred to a proper pouit^ 
and fefooght to a fixed "unrerohing bloqk c€ 
trood^ or orfier fubftance, of a conic or other 
form, and with as many grooves^ holes, notches, 
or guides, as ftr&nds in the rope, to anfWer the 
end of the top in the common method of laying 
ropes, which end alfo may be produced by pul- 
leys, Iheaves^ or any other guides. 

This block A, I call the Uying^bhdk. Between 
it and the yarn-guide, the holding-rollers, or the 
prefs-blocks, (according as they arc ti^d,) all the 
ftrands receive their proper twift ; and below it 
(the fame as between the top and the fingle hook, 
in the common method of laying ropes) riiey 
unite, and become a complete fhroud4aid or 
common rope, by the turning of the Ihaft im- 
mediately below the laying-block, viz. E, which 
I call the TQpe-Jhaft or lower-Jhaft^ and which, by 
its apparatus, performs the part of the fingfe 
hook at the end of the rope, in the ufual method. 

Between the TDpc-lhaft and the layiftg-blodc, 
I occafionally place a Ihort hollow cylinder of 
wood, or metal, vh. /,^of the fiw of tbt rope 
to be made ; the head of this may be trtfi'npet- 
mouthed, to receive the lower end of the layi'ng- 
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block. la this cylinder (which, for eafe of pla^ 
cingj may be compofed of two parts) the ftrands 
^ft unite^ and beconie a rope. 

The rope-lhaft is perforated, or open in its 
upper pan, and has no prefs-blocka or holding* 
roUei s to retard the progrefs of the rope, but, on 
the contrary, a pair of iheaves or wheels moving 
eaiily on their axes, to admit the rope a free paf- 
iage, and, at the fame time, compel it to twift 
equally round with the ihaft. Thefe fheaves or 
wheels, which ought, like the holding-rollers, to 
be grooved in ft^ch a manner as to hold the rope 
frotQ turning fideways, I call the twifting-Jheaves^ 
between thefe and the hollow cylinder, I occa* 
£onally iniert, in the head of the rope-fhaft, hol- 
low tubes of metal, or other fubftance, fuited to 
tbeiize of the rope, which I CdXigauge-itibes. When 
proper gauge-tubes fill up the fpace between the 
cylinder axxd the twifting-fheaves, the latter may 
be forced round, by the adtion of the rope puih- 
ing from the laying-block, in the fame manner 
as the top in the common method is forced on-* 
wardS) notwithftanding the great reiiftanc^ made 
by the tails or tail-ropes* But, in other inUances, 
thefe twifling^iheaves may receive fuch a pror 
grefl&ve motion as, in every revolution of the 
rope-rlhaft, (which makes one turn of the rope,) 
the groove of the (heave ihall move fuch a fpace 
^ vsAj be e^ivalent to the length of rope that is 

C z deiigned 
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dcfigned to be made by every turn, which wiH 
be in proportion to its diameter; and alfo ac-s 
cordingly as the rope is defigned to have more or 
lefs twift, or, in the ufual phrafe, be long or 
ihort laid, A method of performing this will be 
feen by Fig. 3, and is defcribed in the explana- 
tion of the rope-fliaft of that plan, and its appen- 
dages. The, rope, from below thefe twifting- 
Iheaves, pafles out fo far made, and, amongft 
Other methods, is difpofed of in the following 
ways. If not too unwieldy, I coil it up on a reel, 
as at niy in the rope-lhaft E of Fig. i, which is 
more particularly defcribed in Figs. 4 and 5, 
(Plate III.) and in' their explanation; where it is 
Ihcwn, that ropes of different lizes may be made 
to coil up on the reel, fo clofely as to require ty- 
ing up only, and thus fuperfede the neceffity of 
any farther operation. 

For the making of all ropes thus coiled upon 
a reel, either weights or fprings may be made ufc 
of to tighten the tu'ifting-iheaves, and the prefs- 
blocks or holding-rollers; and confequently the 
pofition of the fhafts may be in any direftion at 
will, whether horizontal, vertical, or oblique, 
the axes all pointing the fame way, or nearly fo ; 
the beft pofition being for the flrand-flhafts to 
concentre a little towards the head of the rope- 
fhaft. The ftrand-fhafts and tables may either 
ftand round one commoA ce'htre, as in- Fig. 2, 

which 
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iwhich will in general be the moft convenient for 
ropes ; or they may ftand fide by fide, in a right 
line, or with fiich a degree of curvature as may 
accord with the number of fets that may be 
moved by one great wheel or belt ; which latter 
mode will be the moft convenient for fmall lindi 
and cords, and alfo for fmall ropes. The ropes 
that are too large to coil upon a reel, I coil upon 
a rotative platform, as in Fig. 3. F F, which is 
fully defcribed in the explanation of the rope-fhaft 
of that figure, and its appendages. 

The outlines of making ihroud-laid ropes being 
now made apparent, there remains to be jQiewn 
the procefs for making cables or Vopes of that 
defcription. It confifts, as above, in ftrand^ 
ihafts and a rope-ihaft ; the principal difference 
being, that they are to move contrary ways to 
what they did before, and make a fimilar, or 
nearly fimilar, number of revolutions, in place 
of the confiderable difparity of twLfts that are 
requifite for the ftrands of the rope itfelf, when 
laid as a ihroud. This difparity admits of variety, 
from the caufes I ihall afterwards mention; but, 
for the purpofe of explanation, I fhali at pre&nt 
afiume it at two to one in three-ftrand ropes, 
(which is jiearly the average,) and then the pro- 
portionate revolutions of the rope and- ftrand* 
ihafts ihould be three to one, becaufe every roro- 
lution of the rope-ihaft takes out (Hie twift £torn 
tb& ftrands. 

IT 
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If the ywM be fe kird twitted w to kave fBorc 
ttatn their Am ptoportioo of eau»UxbftkiHG« to 
the uBtwifting tendency of tke ftraid»^ then the 
p f op or t ip Mie twills of the rope may genera% be 
kfr diatt Ibave ftated ; btrt, i£tbe yvns be iu»ble 
to relift the untwLfting irf" the ftraod^ or erra be 
tmfted the faour way as the Arand^ wbkb he* 
^doitly is the cafe in common ropes of a fmatt 
mnd^er of yarns^ then the twifis of the ropea ta 
Aofe of the ftiands ihoold be more than I ha^Te 
ftated : what they prccifdy ihoold be^ can be no 
€kge& of this patent ; and I only ob&rve, that a 
fimU der iatioo^ on eithef. fide of the proportion-* 
ale number of tnrns of the rc^^ will be attended 
widi no incoxrrenience biit what will be remedied 
oa h» being fbetched and ufed a fliort time^ 
whea it mH afTome that prc^iortionate twiti 
whick wiB bakace the co»mera6liag power of 
ibc ftrand* 

From thde circumfiaoccs it fcUows^ that cable* 
kid ropes moft either be made on feparate ma* 
chinery, or the ihafts taa& affume contrary turns, 
and different praportions^ to what they had be« 
fore; nieans df doii^ which will be defcrtbed in 
tfar explanation o£ the rope-ilnft of Fig. i . 
_ if the cable^hid rope be fmal!, fp that its 
flrands were made upon reds, as at », ii| the 
rope fkaft of Fig. ly then tfaefe reels, as they 
eome from the rope-fhafr^ may be fixed vpoa 

£taAchioiUs 
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Arnidiions, as tbe y»rn-«eels ^c^c^im tlus^kad^ 
fables ^ Ftgs. jl and % ; or^ as vnA be tfae cafe 
iniaige ropes, they may be iatd on tbe i^fKr 
tables in »ccihj ^as at ^, on tbe ftrand-tafafe q£ 
Fig. 3, and tbeir ends pifled ndivmigh tke ftnmd* 
Aafts, and onrited 4^1ow the hiying-Uock^ and 
tarOQglit dewn between the twifiijig 'fheayes-JZ^Br 
a ^SaxM pifece 0f ?ope being cben attached to tfadr 
endi^ andl^roiight ant of the ppeoing below the 
fteaves, and pai&d owr tbe toUmg-vheel fy and 
made Ifaft to the ccnling-iMige F F, fo as to diMr 
It rounds the whole pMcefs will go m « iter 
icribed in the ^i^^Umation kH tlse xctpc-Aaksi 

AccoFding <lo «iy inviention, wbcBlhejnpeiB 
dfltWn foiwanl by tbe trnftrng-^faeaxieB^ or otfaDcr 
naeais^ the top or kyiag-block and its appen- 
dages may be 4ii^peiifed mih ; becaufiei, ai^nne 
gf Ten fMxnt^ -acoonding to tbe ptopottiooale tndfts 

<ii tbe threads or ftnnds to thofe «f tke OQcd ar 

« 

I'epe^ the rope and its fh»nds^ jor the coed *ar Jne 
«nd its thread's, wili balance tbemfelves. JBf tdr 
ikraAd -or yarn fliafits be fistib asioiBntt a-ndde 
angle with the bead of the kmaer-^aft^ the paant 
of jundion will be at the head of ibatihsft ; ibut» 
if the fl:md4hafbi fbrm an acauiiB ^mx^ fiam 
ifietr feet to tfie bead <>f the ibvier-iihaft, theailhid 
^int of ^OMoen^aMsi will ibeariK>v£ the jBtdiof 
the litters mod no veiy cutenal ioMnnaiiaace 
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will even then arife, provided the preiTure re- 
taining the feparate ftrands or threads be quite 
equai; but, if otherwife, the rope or cord will 
iqppear with a ftrand higher or lower than the 
rt&^ accordingly as it may be longer or fhorter, 
by receiving too little or too much refinance in 
paffing from its fhaft ; which refiilance may be 
regulated^ on ftoppbg the machine^ by flacken- 
ing or tightening the fprings (hewn in the upper 
ibaft of Fig. i, or by moving inwards or out- 
wards the weights upon the levers, as fhewn ia 
the upper ^(haft of Fig. 3 ; and may alfo, if 
thought necefTary, be regulated, during the going 
of the machine, by occafional prefTure applied on 
a collar connected with the lever, and capable 
of jQiding up or^down any proper part of the Ihaft. 
What I have called (hafts, are, under this de- 
nomination, principally applicable to the manu- 
£i£turing of rope; and, when fuited to the making 
of cord, they will be more properly denominated 
fpindles,. which of courfe muft be underftood 
through. the whole defcription ; and, what I have 
called upper and lower (hafts, will, in the applica- 
tion; to cord, be upper and lower fpindles. 

In the lower-fpindles, and even in the lower- 
ihaftsfor fmall roj^s, there will be no neceffity 
for^my p^rt of them being perforated, or open> 
provided the fpindle or (haft be retained in its 
portion, .by jcolkrs bcloyir tho. .reel ou which the 
QQiA or rope winds up as it is made. 

My 
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My invention likewife coniifts in making the 
firands feparately, in the JfoUowing manner : that ^8 
to fay, I coil or wind up the yam requifite for a 
ftrand on one reel, or any number of reels or bob- 
bins, and fix the reel, or reels or bobbind, on a 
pin or axis, or pins or axes, round or with which, 
it or they will revolve, as drawn off. The yarns 
are then twitted together, and drawn forward by 
a revolving (haft, limilar to £ in Fig. t or 3, 
placedf in any requifite pofition, (to which ffaaft 
the reds ar6 not fixed :) the yarns are thus made 
into a ftrand, which is coiled up, during the pro- 
cefs of making, in the modes herein defcribed, or 
in any other manner, fo as to admit of the re- 
volution of the axiJ or Ihaft making the ftrand ; 
which^ when thus made, may either be treated 
fimilar to a cable-ftrand, as already defcribed^ or 
it may, with other ftrands, be laid in a common 
rope ground, or after the common method, as 
may alfo the ftrands made by any other a£ my 
procefles, my method being to complete the rope 
after any of thofe ways, according to circum- 
ftances. In this method, of making the ftraiid 
by drawing the yams or threads frcMn off feparate 
reels, that are not fixed to the revolving axis, 
or (haft that twifts the thi^ads together into a 
ftrand, I regulate the coming forward, or making 
of the ftrand, by apparatus fixed to, or conneftcd 
with, the Ihaft, either in a manner fimilar to 

Vol. IX. D what 
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what is explained in the defcription of the fhaft 
and apparatus for twifting the ftrands into a ropej^ 
or in any other way. I alfo place above, or lead- 
ing to, the head of the Ihaft, a yarn-guide, to 
feparate the yarns to any extent deemed rteceffary,, 
likewife to enable them to come off in greater or 
lefs quantity, as required by the part of the 
ftrand they fall into» I regulate the refiftance 
to their comir>g forward, to any extent wanted 
to give fufficient compadlncfs to die ftrand, and^ 
at the fame time, not prevent the yarns from any 
reel, or number of reels, from coming forward as 
required ; for this purpofc, that refiftance may 
either be placed on tlie reels themfelvcs, or in 
any manner that feparates or divides the whole 
mafs of yarns, or in any other way that allows one 
or more yarn« to flip or come forward indepen- 
dcnt4y of the reft. 

By the method previoufly defcribed for ma- 
king a complete rc^e at one operation, I, during' 
the aA of makmg the ftrands, unite them into a 
rope, by means of what I there call a rope-fliaft, 
in which they are all concentred, and receive tlie 
twift which forms them into a rope : but I alfo oc- 
cafionally omit the concentring of them, and the 
fubfequent part of the operation, during the making 
of the ftrand or ftrands, and, in place of twifting 
them into a rope, I only draw the ftrand forward^ 
as made, and coil it or them in. any manner what- 

foever ; 
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fcevcr; they, in this inftance, having no rota- 
tive motion.' The apparatus for drawing forward 
is not fixed tO' the rcvolving-fhaft, containing the 
reel or reels, and other neccflary appendages, but 
may be permanent, and receive its motion in any 
proportion whatever to the revolutions or twifis 
given to the ftrand by that ihaft. 

The principles of making the ftrand in thefe 
two different ways are obviojilly portions of the 
procefs that would, as has been defcribed, make 
the whole rope at one operation ; and thofe two 
methods of making the ftrand, independently of 
making the complete rope, are reducible to the 
following principle ; that, in making a ftrand lim- 
ply,/ one end only need to be twifted, and the 
other held from turning, hut that both be per- 
mitted to pafs foipward^ and progreiSvely change 
place ; and that the yarns be, if deemed necef- 
fary, fo regi^lated as to come off their reels in 
fuch a manner as the part o£ the ftrand they coffie 
into may require. 

There is alfo a third method of making a 
ftrand,' compounded of the two preceding, which 
may be followed, viz. that of ufing two revolving 
ihafts in place of one; the reels being "placed 
on one of them, and the ftrand coiling upon the 
other : thefe two fhafts ought to turn in (:qptrary 
diredlions to each other, in place of gqipg the 
fame way about, as they do in makijig the ftranda 
and rope at the fame procefs. 

D 2 The 
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Tbe making of an individual firand is paitico* 
Urly ufefuly when the rope-macbine^ explained in 
Figs. I and a, is not fufficiently large to make 
the rope required ; under which, or in any other 
predicaoiuity I occaiionally fix the requifite num^ 
ber of icels on the ftrand-tables, ihewn in Fig. i, 
^dy pafHng the yarns through the upper-fhafts, 
in the fame manner as if a rope were going to be 
roade» I unite them at the head of the lower- 
ihaftE; and then, -in place of the fixed laying- 
block by which is ufed in the making of ropes, I 
fix a yarn*guide, with any number of grooves or 
openings, fuited to the number of yarns, or any 
diviiion of that number, and then the procefs 
goes forward as in the making of a rope, with 
this difference, that the upper tables ftand ftill : 
this method differing in nothing, from one of 
thofe aforc-defcribed, but in the faring of the 
diftin& apparatus that would be requifite, to re- 
fift the pafling off of the yams, and to give the 
neceffary hardening or conlpadtnefs to the ilrand. 

Befides thefe methods of fcparatcly making 
ftrands in fbch a manner as to give every yarn, 
or determinate number of yarns, their fair bearing 
in the ftrand, fo as to give it a degree of ftrcngth 
unattainable by the common procefs, I have in- 
vented a further method, which requires little 
more apparatus than is ufed in common roperies 
or laying-grounds, viz. at the head of the ropery, 

or 
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or in any other part, I fix, upon pins, fo many 
reels as will contain idl the yarns requisite for a 
jBarand, or the given number of ftrands determined 
to be made at one time, each reel containing ooe 
or more yams ; then, in the inftance of making 
three ftrands, I fix to three difierent hooks, en 
the breaft or fore-board of a fledge, fo nutny yarasi 
ieparately concentring to each other, as are rt« 
quifite ; the yams being previoufly pafied through 
the openings of three feparate fixed tops or yam-^ 
guides, one oppofite to, or correfpondent umb^ 
each hook. Before, or on the face of each top^ to* 
warda the fledge, there may or may not be fixed 
a cylinder, fuch as I have defcribed belovr the 
laying*bk)ck at the head of the rqpe-fliaft* Thtf 
yarns are then to be presented from pafling too 
eafily off their reels, either by a prefTure on the 
f eels themfelrea, or on the yarns, in their paflage 
to, or upon, their feparate tops, or in any num^ 
ner that will permit thenl to come off as wanted. 
The men are then to heave upon, or turn 
rounds the hooks of the fledge in the ufiud way ; 
and the only remaining difference confifts in the 
fledge being drawn progreflively backward, as 
file ftrand is making, until the whole, or any de-> 
terminate length of ftrand be made. Tha proeeft 
of drawing backward may be done various ways ; 
amongft others, by a rope to a capftao, moved 
either by a horie or men, accordHilg to thtf 
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ftrength requifite, which will not be confiderablc, 
011 account of the flownefs of the motion of the 
fledge^ which, although called technically by this: 
name, I propofe to move on wheels. The ilrands 
being now made, and all joined at one end by a 
iingle hook, the wheels of tliis Hedge may either 
\^ locked, and itftlf laden with a proper weight, 
oc it may have attached to it a common fledge, 
Ifvkh its requifite load, and then the completion of 
the rope may go forward in the ufual way. 
, By the defcribed procefs T>f drawing the fledge 
backward, and by a lingle hook on the fore- 
board of the fledge, and a iixed top, or any 
thing equivalent to it, a rope may be made, du- 
ring the procefs of making the ftrands, after that 
manner which I have defcribed as admitting the 
ilrands to be coiled up in any manner whatever. 
The other method is, to wind up thefe flrands 
during their making, and afterwards to flretch 
them on the rope-ground, previoufly to the com- 
mencement of forming them into a rope, and in 
this manner one large flrand-machine would be 
fufficient. • 

I (hall here obferve, that, in place of reels of 
yain, I occafionally fubflitute balls of yam in 
caniflers, or other veffels in which they may 
uawii^d. 

Tbp defcribed fhafts, machinery, and appara- 

tu6| are not limited to. the form or pofition of 

• which 
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which Ihave* given, or ftiall give, defcriptions, * 
but obvioufly admit of great variety; and they 
may receive their motion from fteam-engines, 
from water, from wind, or from the power of * 
animals, which may communicate the rcfpedlive 
dire^ion and velocity to the feparate parts, by 
means of upright and lying fhafts with cogwheels, 
or by belts or chains, or any other methods prac- 
tifed by mill-wrights or others ; my invention not 
conlifting in any particular or limited mode of* 
giving motion to the m'achinc, but in all or any of 
the following things, viz. the application of a fixed 
unrevolving top or laying-block, ofperforated 6t* 
open ftrand-fhafts, and of a rope-fhaft ; and in the 
ufe of hollow tubes or cylinders' at the lower end of-' 
the top, and of gauge-tubes ; and in ufing prefs- 
blocks or roller-s, and fheaves or wheels prefled 
againft the ftrand, or the rope, by weights, or 
by fprings, or any thing elailic or otherwife ; the 
giving any determinate regular motion to the 
ftrand, or the rope, or cord or line, fo as to 
give it any number of turns that may be defired* 
in a given length ; and in coiling up the ftrand, 
rope, cord or line, in any way, during, the pro-' 
c^fs of making it, by means of any machinery 
connedted with that employed in making the 
ftrand, rope, cord or line, or with its moving- 
power ; alfo in giving the contrary and differ- 
ently proportioned motion to the fame machine,' 

fo 
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fo u to adapt it either to lhroud4ai€l or cable* 
laid rojm or lines ; and in fuch other particulars 
as win be more clearly defcribed in the fdlowing 
explanations, or have been previoufly noticed, in 
which I include the placing of more reels or 
balls than one upon any fingle ihaft, or revolying 
platforiQi ufed in the making of the ilrand of a 
rope. 

In fine, tny invention goes ta the defcribed 
methods or principles of twifting or hying ; and 
(as a conftituent part in thbprocefs of making,) 
that of coiling or winding up ftnuids, ropes, and 
cords or lines. 

And I likewife claim, as my invention, the 
application of rollers, which I call regulatit^^ 
rcUers^ tq the manufaduring of twine made of 
hemp, flax, or tow, the ufe of which rollers is 
tt give any determinate number of twifts, in any 
given length of twine ; for which purpofe, they 
are to be intervening between the reels contain- 
ing the feparate threads of which the twbe is 
compofed; and the fpindles making the twine, 
which (like the fpindles uf^d in the making of 
thread) muft have belonging to each a flyer and 
a bobbin, the former twifting^ and the latter reel- 
^ig up, the twine as it is made; which it may 
do by its refiftance to motion, from the fri6tion 
of weights drawing or prefling againft it, or other 
fimilat caufes, and, by the effedt of that fri<ftion, 

it 
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It Would draw the threads from ofF their reels, 
but it woidd be in a inarmet matefiaDy irregular^ 
ivithout conftant attention in increaling the 
weights^ as the twine increafed in thickncfs on its 
reel or bobbin. The ufe of the regulating-rollers 
therefore is, that the feparate threads fhall pafs 
fnorti their reels between rollers that have fome' 
given determinate motion to any number of turns 
in the fpindle, and confequently be^ delivered 
precifely as wanted 3 for inftance, if the twine be 
to have fifty turns in the length of one foot, then 
th« faces of the rollers, between which the threads 
pafs, muft move one foot during fifty revolutions 
of the fpindle ; the mode of giving which pro- 
portionate velocity is unneccfTary to be explained^ 
a^ being known to every mechanic. 

The reels containing the feparate threads com« 
pofing the twine are put upon pins, or other 
axes, round or with which they feparately turn, 
as required, to unwind. Their pofition is fixed, 
and their threads lead off to a conduAor or open- 
ing, to guide them to the rollers ; between which 
and the fpindle, they receive their twift, and are 
formed into twine. I alfo clain^, as my inven- 
tion, the ufe of the regulating-rollers for the ma- 
nufadluring of worfted, and likewife of cotton, 
yarns or threads, of any denomination^ compofed 
of more than one thread. 

Vol. IX. E Ex- 
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Explanation and Defcription of the Coiling* 
RsBL in Figs, i, 4, and 5. 

(See Plate I. and III.) 

For ropes not exceeding four inches girt, (or 
as much more or lefs as may be found convenient,) 
I propofe the lower Ihaft to be as in Fig. i, where 
the two fides are fpread out fo as to receive a 
reel, which may receive its motion in the follow- 
ing manner. 

On. the end of the axis of one of the twifting 
fheaves », (Fig. i.) may be affixed a pulley-wheel 0, 
of the fame diameter ; which, by means of a belt, 
may communicate with another pulley-wheel^, on 
the end of the axis of the reel on which the rope 
is to wind, and of the diameter of the part on 
which the rope begins to wind ; confequently, as 
the twifting-lheaves move with the fame velocity 
as the rope is laid, it will be capable of winding 
it up in the beginning; and, as the rope increafes 
the thicknefs of the reel, the belt muft flip in the 
proportion of that iricreafe ; or otherwife the 
pulley py at the end of the axis of the reel, may 
be compofed of two concentric wheels ; the one 
fo much lefs than the other, as to afford only a 
proper degree of fridlion to lay the rope tight on 
the reel. 

• If 
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If wanted to wind regularly upon the reel,- fo as 
to fuperfede the neceffity of coiling it again, the 
rope muft pafs through a collar, as at j. Fig. 5 ; 
and be guided from fide to fide, as each layer 
is completed, moving the width or diameter of 
the rope on e\ ery revolution of the reel ; which 
may be effeAed in the following manner, as I 
Ihall exemplify in the coiling of a four inch rope. 

b Cy in Fig. 5, is an iron bar, paflSng through 
the two fides of the frame holding the reel of the 
rope-fhaft of Fig. i . The end b is fquare, flat, 
or angular, and paflTes through a fuitable hole, 
to prevent it from turning : the end f is a conti- 
nuous fcrew, with its threads fo far diftant, that 
one revolution of the nut </, Figs. 4 and 5, or 
fome proportionate revolution of it, ftiall move 
the collar a the precife diameter of the rope; 
then, if the reel be fuited to take 12 turns of a 
four-inch rope on the length of its axis, the fol- 
lowing explanation will be fufficient. 

One revolution of the nut ^, (which contains 
a female fcrew,) moving the collar a one diameter 
of the rope, and 1 2 diameters being equal to the 
length of the reel, the nut muft Yeverfe its mo- 
tion at every 12 revolutions ; then, if the nut d 
have eight teeth, and be in geer with the wheel r, 
of 32 teeth, which is on the fame arbor with 
the pinion /, the latter will make one revolution, 
whilft the nut d makes four. The two wheels / 
£ % and 
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and jf are conftantly in geer with each other, and 
turn contrary ways ; and, befides the teeth work* 
ing into each other, and with the pinion by they 
have, on the fame axis with them, two half*wheels, 
(ihaded black in the plan,) each of which have 
a4 teeth, that alternately work into the pinion /, 
of 8 teeth, and thus, giving three revolution^ 
to it, give I a to the nut J, which is the nuiix^ 
her required. It may be neceflary to notice, 
that the wheels termed half-wheels, muft be fo 
much Icfs than femicircles, as to prevent the pof- 
fibility of both being in coijtacft with the pinion i 
at the fame time. 

From wh^t has been faid, it follows, that the 
wheel ^ only makes one revolution, during the 
time that the collar a moves backwards and for- 
wards, and lays two complete layers of rope on 
the reel; which, in the prefent inftancc of a 
four-inch rope, requires 24 revolutions of the 
reel, which, by the little pinion /, on the end of 
its axis, gives motion to the whole. If this pinion 
/ have 16 teeth, and the wheel k four times as 
many, then the pinion h^ on the fame arbor, 
having 8 teeth, and the wheels g and / 48 
teeth each, the latter muft make only one re- 
volution for 24 of the rope reel, which, in the 
prefent inftance, is the number required. 

If the rope, in place of four inches girt, fhould 
ojily be thrpe inches and three quarters^ thea, in 
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place of the pinion / being of 16 teeth, another of 
15 teeth is infeited oa the end of the axis of the' 
r^; and thus any rope^ down to an inch and a 
hdf, or a pinion of 6 teeth, may, by the fame 
machinery, be clofely coiled on the reel. In 
lefler ropes, lighter naacliinery tnay be ufed, and 
all the proportions of reeling be obtsuned, in a 
manner fimilar to that above deicribed« m, is a 
fcrew, railing or depnefHng a collar in which the 
axis of the reel and the pinion / turns ;, fo that, 
be the diameter of the latter increafed or reduced^ 
it laaay ilill be in geer with the wheel k. 

^Explanation of the Rope-Shapt of Fig, 3, with 
its Appendages, &c. Figs. 6, 7, and 8. 

(See Pl^es II, UI, and IV.) 

E. The rope^fliaft. 

n n. The twifting-lheaves ; one of which (be- 
ing confined in its potition) receives its pro* 
greifive motion from the endkfs fcrew ^, on the 
axis of the fmall wheel r, wiuch receives its 
motioa by revolviiig agaiixft a fixed or flationarj 
concave wheel ss. 

Different velocities may be given to the twift- 
ing-fheaves, by having Iheaves proportioned to 
the dtffesrent nq)es, as to the number of teeth 
IP their periphery ; having th^ greater n^maber for 

the 



Digitized by 



Google 



30 Fateni for making 

the fmaller ropes, and fcrew-whecis of a corre- 
fpondcnt interval of thread, to fix upon the axis 
of the wheel r. I fhall exemplify this in the in- 
ftance of a 1 6-inch cable, which ought, if very 
hard .laid, to come forward a foot, or a little 
more or Icfs, in every revolution, and i6 inches, 
if rather flack laid. 

Let the general proportion of the little wheel r 
be X, of the fixed concave wheel / j, which it 
works within, and the teeth of the twifting-flicavc 
as much more than an inch in their pitch, as the 
extremity of the Iheave is beyond its griping 
point, then each revolution of the cable-fhaft 
muft lay a foot of rope, and fo proportionately in 
all fmaller ropes, reducing the pitch or fpace be- 
tween the teeth accordingly, viz. by increafing 
their number ; and, in ropes of equal fize, de- 
creafing their number, if defigned to be flacker 
laid. In the making of fmall lines or cords, 
both thefc wheels may be difpenfed with-; as the 
twifting-flieaves may then bear fuch a proportion 
to the diameter of the line or cord, that one tooth 
of that flieave may be equal to the length of line 
or cord maide by one revolution of the lower fliaft 
or fpindle ; and, confequently, a fixed wheel,* 
containing an endlefs fcrew of one thread, equal 
to the fpace (and vacancy) of a tooth, or to the 
pitch of the teeth of the ftieave-wheel, will anfwer 
the purpofe required. The wheel ssj from which 
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the twifting-flieaves ultimately receive their mo- 
tion, is not neceflarily concave, or fixed in tWs 
pofition. It may be placed at the foot of the 
ihaft ; and the axis containing the endlefs fcrcw <?, 
may be horizontal, or in any other pofition. The 
twifting-fheaves may alfo, if neceflary, be each 
•of them driven by a feparate fcrew ; or one may 
drive the other, by a cog-wheel on each : they 
likewife are not confined, either as to the place 
on the fhaft, or relative pofition to each other. 

FF. The cable fl:age, fupported on rollers, and 
cut through, to ftiew the tiers and fakes of the 
cable. 

G. The cable, pafling out of the fide of the 
cable-fhaft, and over the coiling-wheel />, which, 
by means of the iron fhank /, is drawn in and 
out, fo as to lay on the fakes or different turns of 
the cable, one within or without the other, as it 
winds in or out, after finifhlng every tier or layer 
of rope. In this infl:ance, the utmofl: diameter of 
the cable ftage is 16 feet, and the innermoft part 
(of where it is propofed to coil) 8 feet: this, 
in a 16-inch cable, will admit of nine fakes in 
a tier, and the mean length of each fake will be 
little above 6 fathoms, and of the whole tier 
about 56 fathoms ; confequently, the coiling- 
wheel p muft move inwards or outwards four feet 
in the time (or in lels time) that 56 fathoms of 
cable are laying ; which, according to the ftandard 
4 of 
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of tiard twiftif^ already affumed, wcmld \yc 
done in 336 revolutions of the cable-(fcaft \ that 
is, it would move one inch in fevon revolutions. 
Moving inwards or outwards, in iefs tinrie, will be 
attended with no further inconvenience than lea-' 
ving a fpace between the fakes, and fooner com- 
pleting a tier. As the length of the fak^ increafcs 
or decreafes, the wheel p ought to be moved 
ilower or fafter inwards and outwards; but thts 
would be attended with unneceifary complication 
of machinery, and therefore the medium motion 
may be fufRcicnt, as it will only occafion the 
cable to incline a little inwards or outwards. 

One mode, out of many, of giving this mo- 
tion, is as follows : the Ihank / may be formed 
as a fcrcw, for the neceflary length, and have the 
fpace of a revolution of thread to be half an inch, 
and pafs through a nut z/, containing a femrale 
fcrew; then, in the iaftancc of a i6*inch cable, 
the nut would have to make two revolutions, in a 
period not exceeding fevcn turns of the Cable- 
Ihaft, but fay in fix turns; then, let there be 
two fmall wheels v ^, Fig. 6, each with an 
endfcfs fcrew w, or x upon its axis, and the 
wheels of the fame diameter as the wheel /, oft the 
foot of the axis of the wheel r, Fig. 3, and con- 
neAed with the fame wheel y. Fig. 6, confc- 
qucndy performing fimilar revolutions. Thefe 
wheels V V moft be on a frame^ capable ^ moving 
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a fhbrt ^xice in the curved dotted Kne w x^ 
whofe centFc ia m the axi^ of the wheel ji, tbef c-^ 
fore never to&ng t4ekr conneAi^i with it ; and, 
accordingly as the fhank / is to move inwards 
ov outvrards, the endtef^ fcrew w^ or the endlefs 
fcrewjc, i& to be acting on the nut Uf which nut is' 
tOi be fuppHed with (Cerent numbers of teeth, and- 
finenefs of pitchy capable of being ea&ly affixed' 
and taken off ; as alib nrnUt the axes of the wheels 
v^v be ftipplied with endlcfe fcrcws of corre-* 
fpQodent fpace of thj^eaid. The nut wheel le, in the 
iniiance in queftion, having to make one revolu^ 
tion in three turns, and the wheel r making 36* 
revolutions in that time, it fblbws^ that the nut- 
wheel ihootd have 36 teeth. In a cable of half 
the lize, to coil it clofe, it Ihould have twice tlie 
number of teeth; but, as no inaterial inconveai- 
ence w^U ari£e horn its loofe coiling, the fame 
wheels and fcrews may be diipeniibd with. As ta 
the change of QX>tion, I piopoTe to give it in the 
following, or any othet manner, v/s9. that whei^ 
the coillag^wheel fi has proceeded to its extremi- 
ties, either inwards or outwards, its axis q fhalt 
then f^ in motion what in fteam-englnes is ufuaHy 
caUied %fianner\ wkich,, being conneded with the: 
franM fttppopting the wheels v ^, ihaH put the* 
fcrew on the axis of one wheel ot^t of geer with, 
the n^t IT, and thww the other ^n, fo as to ^v^^ 
the contrary mottooi. A^fo ^ <^ p^Mt, of this 
Vol. IX. F machinery 
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machinery may be difpenfed with, becaufe, in 
large cables, the ftage will move fo flowly that 
men may Hand in it to coil them away, as in a 
fliip's cable-ftage. 

By means of the rollers, or by wheels affixed to 
the coiling-ftage^ it will mone fufficiently eafy. 
Some refiftance to motion is neceflkry, that it 
may recede as the rope advances. 

If 60 fathoms of 16-inch cable be made in one 
hour, the rope-lhaft, according to the above pre- 
mifes, need only make 6 revolutions in a minute, 
and, if not hard twilled, only 5 turns, or as low 

Smaller ropes, to be laid in the fame time, muft 
make a number of revolutions inverfely as their 
fizes. 

In Fig. I, a method of giving motion to the 
ftrand-(haft9 and rope-ihaft is Ihcwn, adapted to 
the contrary and different motions of ihroud and 
cable-laid ropes. In this inftance. A, reprefents 
•(in fe<Slion) a ihaft that may give motion to as 
many fets of machinery as requiiite. i, is a cog- 
ged face-wheel on the lying-fhaft, working into 
the fpur-whcel 2 ; which, by a fmall movement, 
muft be capable of being difengaged from the 
wheel I, and be put into geer with another wheel, 
tie fame lying-ihaft A,) limilar to the wheel i, 
vith cogs oppoiite to it, fo as to move the 
wheel 2 the contrary way round. 

The 
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The double bevel-wheel 3, is on the fame axis 
with a, and works on one face into the wheel 4, 
on the upright fliaft B; and, on the other facc^ 
the oppofite fide of the wheel works into the be- 
vel-wheel 5, on the fhaft C: therefore the fhafts 
B and C move the fame way round. 

The wheels 4 and 6, being of equal diameters^ 
and both faces of the wheel 3 being alike, it fol* 
lows, that the ihafts B and C muft move with an 
equal number of revolutions. As the wheel 6, 
on the fliaft C, works into the wheel g^ at the 
£30t of each ftrand-fliaft, and is of the fame dia- 
meter with them; and as the wheel 7, on the 
fhaft B, works into the wheel 8, on the rope- 
ihaft, and is but 7 of its diameter ; it follows^ 
that their revolutions will bear the fame propor- 
tion with each other, as that which has been men- 
tioned to be nearly the medium in ihroud-laid 
ropes. Any other proportion, at the option of 
the manufai5lurer, iiuiy be obtained as eafily. 

To adapt the fame machinery for making a 
cable-laid rope, the fhafts, in the firft inflance^ 
muft all move the contrary way. This is efFe<fted 
by difengaging the wheel 2 from the wheel i, 
and putting it into gcer with the oppofite face* 
wheel, already defcribed. The remaining part is, 
to make the revolutions of the ftrand-ihaft and 
rope-fhaft equal. This will be obtained by low* 
ering the wheel 7 fo much, down the fhaft B» as 
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10 difcngage it fFom the wheel 8, and bring the 
wlieel 9 into geer with 10 ; ivhich, being of equal 
diameters^ and having the fame proportions 10 
€ach other as the w^beel 6 has to tbofe on the fooc 
of each Antnd-fbaft, will confequently gi^re equal 
revolutions to the ftrand-lhafts and rope-ihaft; 
which, combined with the contrary motion to 
what they bad, is all that is reqdfite to form ca* 
We-laid ropes with the fame machinery. 

In Fig. 3, a cable motion only is fhcwn ; and 
the fpur-wheels of the ftiafts B and C are oaly 
half the diameter of the wheels of the ftrand- 
ihafts and rope-lhaft that they work into ; and 
they, of courfc, more with revolutions equal to 
isach other, as in the preceding inftance. 

If found neccffary to give different proportb- 
•nate revolutions to the firand and rope fhafts, ift 
making fhroud-laid ropes of a greater or kfs 
number of yarns, the difparity will be trivial ; 
and the cffeft defired may eafily be produced, by 
Jhaving the wheel 7 to take off, in two or more 
parts, and fubftituting in its place another wheel, 
of greater or Icfs diameter, which will be 
brougiit into g^cr with the wheel 8, by ihifting 
tlie foot of the /haft B a little inwards or oyt- 
wards. 

Fig. 6, is a horiaontal pha, on an enlarged fcale, 

of the coiling-whoel, with its fiipporting rails, 

and machinery fwr reverfe of inotion, which are 

. .. fhewn 
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Ihcwn in elevation in Pig. 3. Figs. 7 and 8, arc 
alfo on an enlarged fcale. The fornjer of them 
ihews the above apparatus in elevation, fimilar to 
Fig. 3, and the latter is likewife in elevation, but 
tranfverfely to Figs. 3 and 7. The following let- 
ters of reference arc common to all thofc figures, 
fo far as they are to be found in any of them ; 
viz. E, the rope-fhaft, through which pafles /, 
the fhank of the coiling-wheei p. z, z, are the nuli 
on which the coiling-wheel is fupported, by the 
trucks or roliers aiy ai. ^ 2, is a forked bar of 
iron, faftened at one end by a pin to the bar 1^3, 
which moves on a centre at a 4, and is charged 
with a fufficient weight, at its head, to force the 
endlefs fcrcw w into geer with the nut », when 
afluming its prefent poiition; or to force the 
fcrew X into geer with ir, when acquiring the po- 
iition of the dotted line, as at j 5. a 6, is an 
upright bar, with a pin through it, to fupport 
the bar ^ a at fuch height as that it will not reA 
againfl ^, the axis of the coiling-wheel. I fhaH 
liere obferve, that the lower limb of the bar a % 
may be difpenfed with, a 7 and a 8, iire move* 
aWe Aides, to be fixed fo far fhort of the inner- 
modft and outermoft range of the coiling-wheel aft 
nearly the length of the opening in the bar a 9, 
which pafTes over * i , a fhank ccmne <fted with the 
•moveable frame of the wheels v, v. 

According 
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According to the pofition of the bar « 5, the 
coiling^wheel moil be moving outwards: when 
q arrives at <! 7, it will carry forward with it the 
bar a 2, until it brings the foot of the bar tf 3 
pafi: the perpendicular under the centre a 4, and 
the oppofite end of the groove on a 9 near to the 
ihank ^ i ; at which time^ the weight on the head 
of a 3, preponderating the contrary way to its 
former pofition, begins to affume that of the dot- 
ted line a 5, and confequently carries along with 
it the ihank b i ; which, difcng^ng the endlefs 
fcrew Wy and putting the endleis fcrew x into 
gcer with the nut «, gives the contrary motion 
required. 

Explanation op Fig. 9. (See Plate IV.) 

The principle of coiling the rope here is nearly 
the fame as in the coiling-ftage ; the reel making 
fo many revolutions lefs than the rope-ihaft as 
there are coils of the rope upon it ; the differ- 
ence chiefly confifts in this mode admitting the 
fbafts to be horizontal^ if that pofition fhould be 
deemed eligible. Tb enable the rope to be coiled 
in a fufficiently fmall fpace, it is necefTary^ that 
either the pulley-wheel a fhould move inwards 
and outwards, as in the plan for the coiling-flage, 
or that the reel (or wheel on which the rope is to 
be wound) fhould change its relative pofition with 

the 
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the wheel a^ by Ihifting its place on the axis of 
the rope-fliaft; the latter of which may be done 
various ways, and, amongft others, by the fol- 
lowing method ; viz. the outer rim of the wheel 
b b fhould move through the notch of a move- 
able block Cy that travels backwards and forwards, 
ibr a fpace nearly equal to the length of the axis 
of the reel. This block c Ihould have fuch a 
compreffure upon the rim of the wheel b bj as to 
be equal to the pulling it round, as the twifting 
(heaves give out the rope ; and it may he moved 
backwards and forwards by a cranks/; the crank 
being rather fhorter than half the length of the 
axis of the coiling-reel, becaufe of its flower mo- 
tion towards each extreme. The wheel e^ upon 
the fame arbor with the crank, fhould move witli 
different velocities, according to the thicknefs of 
the rope to be coiled up; which (as it mufl: re- 
ceive its flow motion by the intervention of other 
wheels, to which a belt may be applied in the ra- 
pid part of the movement) may be done by 
having dram*wheels of different diameters ; and 
confequcntly any velocity may be given, propor- 
tionate to the fize of the rope. This defcription, 
even without the aid of the previous examples 
I have given, is fufficiently plain to any mill- 
wright, or perfon converfant in meclianics, to 
whom alone a defcription of mechanical fubje^ 
can be made clearly obvious, even with grea( 
prolixity. 

Ex- 
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£xnAiffA7iON OP Fig. 13. (Sec Plate IV.) 

B, is the tranfverfc fc(ftion of a fliaft, fimilar 
to B in Fig. i. 6 6, is a fpur-wheel at the upper 
end of it, to perform the fame operation as the 
wheel 6, on the ihaft C, in Figs, i and a. This 
wheel 6 6 is conne^ed with as many y^^heels ^, jf , 
as may be convenient to place round it ; each of 
them turniifig a firand-lbaft D, the faniie as in 
Figs. I, J, and 11. 

In the prefcnt inftance, tbp wheel 6 6 is of 6 
feet 6 inches diameter, and the wheels |,^, &c. 
of a feet, making 13 revolutions for four of the 
fliaft B; and there are iz ftrand-fhafts, confe* 
quently, applicable to three lower fliafta, for four 
flrand-ropes, or four ftiafts for three flrand-ropcs : 
this plan is drawn to correfpond with the latter. 
E, r^rcfcnts one of the four rope-fhafts, and ft 
the wheel upon it, fimilar to 8, in Fig i. 7 7, is 
a corrcfpondent wheel, on the lower part of the 
fliaft B, and gives motion to all the rope-lhaftsu 
The diameter of 7 7 is 3 feet pi-inches, and that 
of the wheds 8 8 is 3 feet 6 inches, viz. in 
the proportion of 13 to 12; confequently, as the 
wheels 6 6 and ^^ are as 13 to 4, the ftrand-f 
fhafts will make three revolutions to one of the 
sope-ihaft. In the fame manner as defcribed, 
any number of machines may be placed round 
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the fame fliaft or arbor, and any proportionate ve- 
locity given to the ftrand and rope (hafts, 

Alfo, if found neceflary (which can only be in 
ropes of a fmall number of threads) to twift the 
yarns, during the procefs of making a flhrand, it 
may be done by a number of fmall Ihafts, placed 
as D, D, round the whole, or round a portion of 
the circle, and giving motion to them by a belt. 
A reel, with a iingle yarn may be placed, as in 
Figs. 10 and 11, on as many of them as there 
are jrarns in the ftrand ; and all thefe, concentring 
about a top or laying-block, may join at a proper 
diftance in one fhaft, as at B, limilar to the rope- 
fliaft E, Fig. I. This Ihaftalfo, like the fmall 
ihafts with fingle threads, may receive its motion 
from a belt, and move with the fame number 
of revolutions ; its ufe (with yarns properly 
twiftcd) being only to prevent the twift from be- 
ing taken out of the yarns, by the contrary twift- 
ing of the rope ; which may equally be effedled 
by giving the yams for fmall repes a more than 
ordinary twift. 

Description of the Process of Tarring 
AND Warping. 

In the methods I have defcribed, of making 
ropes, or ftrands of ropes, where each yarn, or 
number of yams^ has to tskt its proper placeji it 
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is neceflary that every yarn, or fmall number of 
yarns, Ihould be feparately wound up, and the 
mode of performing this, becomes an eflential and 
conftituent part of my method or methods of 
making ropes. 

• The mode that I have invented is applical^le to, 
and a part of, my method of making tarred ropes. 
The principle of it confifts in winding up fepa- 
rately, during the procefs of tarring, each indi- 
vidual yarn, or fmall number of yarns, as may 
be prcvioufly determined. In the common me- 
thod of tarring, which is frequently done to the 
extent of three or four hundred yarns atone time, 
they are, as they come from the tar-kettle, paf- 
fed in the mafs through an opening, where they 
receive fuch prefTure as to force back the fuper- 
fluous quantity of tar; and they are drawn for- 
ward by the mafs of yarns being paflcd any re- 
quifite number of turns round an axis, which is 
moved by a horfe, or by any other means; and the 
whole is progreflively coiled up. In place of this, 
my method is, to draw' forwai*d, and wind up, 
any determinate number of yarns, by their ends 
being faftened to their refpcdlive reels, one or 
more to each : and, as it is .neceflliry to keep the 
yarns from entangling, in their paffage from the 
tar-kettle, or other veflel, to their reels, I occasi- 
onally prefs them feparately, in fuch a manner as 
that <ach rcel^fhall draw forward its own. yarn or . 
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yarns, independently of the reft, limilar to what 
I have defcribed in the paflage of the yarns 
through the ftrand-fhaft ; which may be done by 
one general preflure, the yarns being divided in 
layers, by the intervention of coarfe woollen cloth, 
felt, or any other elaftic or pliable fubftance, and 
in the tranfverfe diredlion to thofe layers : they may 
be farther feparated by the infertion or intervention 
of metal or wooden pins, or other divifions, which 
muft have correfpondent openings or grooves^ 
either in the prefs-block, or place prefled againft. 
It is only neceflary farther to obferve, that not 
any of the reels on which the white yarns are 
wound, and from which they unwind as they 
pafs into the tar-kettle, fliould pafs its yarns to 
two or more reels, as inconveniencies would 
thereby arife in regulating their manner of wind- 
ing up ; confequently, the white yarn Ihould be 
on as many feparate reels as the tarred yarn is 
propofed to pafs on to at the fame time. By 
thefe means, during the procefs of tarring, any 
rcquifite length of tarred yarn may be wound up, 
and cut oflF, and other reels may be fubftituted 
for the continuatiop of the procefs, for the re- 
fidue of the yarn. In the paflage of the yarns 
through the tar, it will be eligible to keep them 
feparate, by paffing them through diftindl open- 
ings in the piece of metal ufually called by ropers 
a fooi I one or more of which is fometimes ufed 
G a to 
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fo keep the yarn under the furfiice of the tar, in 
its paflagjc through the kettle. According to thb 
method, much of the trouble requlfite in warp- 
ing, or laying out the defired length and number 
of yarns for majcing a ftrand of a rope, will be 
laved. 



Observations on the Scale of the 

PX-ANS, &c. 

The figures themfelves are not meant to give 
any decidedly fixed, or relative proportions of 
the difierent parts of each machine ; but, as they 
may be carried into execution on the dimenfions 
that are delineated, I ftiall obferve, that all the 
figures, excepting 4, 5,6, 7, and 8, are drawn 
on a fcale of 4 of an inch to a foot ; and the 
figures laft mentioned on a fcale of half an inch 
to a foot. 

It muft likewife be noticed, that the teeth or 
cogs on the wheels are, in fome parts, omitted; the 
defcription and figures combined being deemed 
fufficiently explanatory without them. In Wit- 
nefs thereof, &c. ^ 
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II. Specificatm of tbs Patent granted to Mr. 
John Howbll, rf tbt Parijh of Ofimfiry^ in 
tbe County of Salop9 Coal^mafier ; for an improwd 
Engine or Macbim for tbe Purfqfe of borif^ w 
holliyimtig viooden Water-Pipes or Aquedu^s^ in a 
much mere expeditious Manner tbav bitberio prac^ 
iifed, and wbereby a ctmfiderable Saving mil be 
made in tb^ Jrticle of Timber. 

Dated May y^ 1796. 

JL O all to whom thefe preCents fhadl come^ 8a:. 
Now KNOW YE, that in compliance with the 
faid provifo, I the faid John Howell do hereby 
declare, that my faid invention is defcribed in 
manner following ; that is to fay, inftead of the 
common method of boring by augres, or inftru- 
m^ts of any other defcription which perforate 
the wood by cutting out the inner part of the 
fubftance in chips or fliavings, a hollow tube or 
cylinder, made of thin plates of iron, or other me- 
tal, about one inch lefs in diameter than the hole 
to be boi-cd, is to be made ufe of. To one end of 
this tube or cylinder is to be fixed a flanch or 

ring, 
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ring, of from one quarter of an inch to five 
eighths of an inch in breadth ; and one part of 
the circumference of this flanch or ring is to be 
divided or feparated, fo that, if it be made of 
fteel, an edge or cutter may be formed thereby; 
or, for the more convenient ufe of it, a cutter of 
fteel, or other metal, may be fcrewed, or other- 
wife connefted with the tube and the flanch or 
ring. The operation of this inftrument is, that 
it will bore out of a piece of wood^ whilft form- 
ing it into a pipe, a folid piece of wood, capable 
of being converted into a pipe or pipes of lefs di- 
meniions; and that it will do this with the aid of 
lefs power, and at lefs expence, and with lefs 
wafte of wood, than by means of the boring in- 
ftrumcnts now in ufe. In witncfs whereof, &c. 
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III. Specification of the Patent granted to Mr». 
William Bell, of Walfall^ in the County of 
Stafford^ Engineer ; for a Method of making 
Needles J Bodkins^ Fi/h- Hoots, KnUting-PinSy NeS- 

ting'Needles, and Sail-Needles. . 

Dated Sept. 8, 1795. 

-L O all to whom thefe prefents ftiall come, &c. 
Now KNOW YB, that in compliance with the faid 
provifo, I the faid William Bell do hereby de- 
clare, that the method by which I make needles, 
bodkins, fifh -hooks, knitting-pins, netting-needles, 
and fail- needles, is by cafting them with fteel or 
common fufible iron, called pig or caft iron, into 
moulds or flafks made with fine fand. Or dther- 
wife I make flocks or moulds of iron or fteel, or 
any other compofition capable of being made into 
moulds ; on which ftocks or moulds I fink, en- 
grave, or ftamp, impreffions of the faid articles. 
Into thofe I pour my melted iron or fl:eel, (I pre- 
fer, for my purpofe, fand-cafting,) and prepare 
my iron or fteel as follows. I melt it in a pot or 
crucible^ in fmall quantities, about the weight of 

twelve 
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twelve pounds, (and upwards to twenty pounds,) 
the more coxvreniently to diveil: it of its hetero- 
geneous particles, and to purify it from its earthy 
or fulphureous qualities. When the iron has at- 
tained a proper heat, I take charcoal dull, mixed 
with lime, or common fait, which I throw into the 
pot of melted iron ; and,, by frequently ftirring it 
with an iron rod, I bring to the furface of the 
iron a fcoria, which I frequently Ikim off, and 
thus bring my iron into a refined ftate. I then 
pour it into the mould before defcribed. The 
articles being thus formed, are capable of being 
fb^nettf, ha!<dened, or tempered, in the ufual 
way by which needles, bodkins, fiAi- hooks,. 
knitting-pins, netting-needles, and feil-needles,. 
have heretofore been* manufa^ured ; therefbve,, 
l£e principal merit of my invention is in cafting 
them*, inft^ad of making them in the uf«al way. 
1ft witnefe whereof, &c. 
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IV. Account of an Experiment to a/certain tbi 
^antity of Butter and Cheefe producible from 4 
given ^antity of Milk. By Mr. Joseph Wim^ 
PEY, of Nortb-Bockbampton. 



From the Letters and Papers of the Bath and 
Weft-of-England Society for the Encourage- 
ment of Agriculture, &c. 

As experiments to determine the comparative 
value of butter and cheefe have been thought of 
fome importance, I take the liberty of prefenting 
one to the fociety : it is on a fmall fcale, but 
made with great care and exadlnefs. 

One hundred and five gallons and a half of milk 
were properly difpofed in pans for fkimming 6ft 
the cream. It produced thirty-fix pounds of but- 
ter, and fixty pounds of Ikimmed cheefe. The low 
average of good butter, in this neighbourhood, is 
8iJ. per pound : and the flcimmed cheefe was 
fold for id. per pound. I am informed that this 
fort of cheefe, three or at mofl: four years fince. 

Vol. IX. H fold 
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fold only for a penny farthing, or at moft three 
halfpence^ per pound. 



361b. of butter, at ^d. 

iSolb, of Ikimmed .cheefe, at 2d. 

Total, 



Of a like quantity of milk, namely, one hxm- 
dred and five gallons and a half, were made one 
hundred and fix pounds of raw- milk chcefe, and 
fix pounds of whey-butter. The cheefe, at two 
months old^ was worth at leafi: ^id. per pound, 
and the w^iey-buttcr fojd at yd^ per pound. 

io61b. of raw-milk cheefe, at ^\d. i 10 11 • 
61b. of whey-butter, at 7^. - 036 



Total, - Ti ^^ 5 



From this experiment it appears, that when 
tke butter and cheefe, of each fort above men- 
tioned, 
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tioned, will fell for the above prices, a finall ad- 
vantage lies on the fide of butter and Ikimmed- 
cheefe. It amounts to i^d.-'only in ;^,i. 15J. 6d* 
which is about three per cent. 

Butter from half new milk and half whey, 
would be of a middle quality between the other 
two, and the coft-price of coiirfe muft be fo 
too, and fo muft cheefe from half-lkimmed milk : 
each of thefe may be varied in goodnefs, accord- 
ing to the proportion of milk and whey, and of 
the milk Ikimmed and unfkimmed ; fo that the 
price of the latter may be varied from dos. to 
30/. per hundred. But the advantage of follow- 
ing either courfe depends upon local -circum- 
ftances, as was obferved before ; and the dairy- 
man, to acquire the greateil profit, muft regulate^ 
his mode of ^pra(fticc accordingly. 
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V. Account of an Improvement made in the Mer-' 
curial-Level invented by Alexander Keith, 
Efquirey F. R. S. and J. 5. Edinb. * By the 
Inventor. 

From the Transactions of the Royal 
Society op Edinburgh, 

1 H I S improvement confifts in a contrivance 
for avoiding the trouble of pouring the mercury 
out and into the level, every time it is ufed, 
Befides the canal of communication at the bot^ 
tom, between the two upright columns of mer- 
cury, on which the floats fwim, (fee Vol. III. 
Plate XIX.) there is, in the new manner of con- 
ftruAing the inftrument, another canal, parallel 
to the former, cut in the upper part of the wood, 
which allows the air to circulate freely, accord- 
ing as the mercury below rifes or falls. The 

* A defcription and figure of this level is given in our 
third volume, page 338. 

whole 
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ivhole is made perfedlly clofe^ fo that no more 
air can get admittance. 

The inftrument may be carried about^ when 
conilruAed in this manner, with the mercury 
remaining in it ; and though, by agitation^ that 
:fluid calcines, and is converted into a grey pow- 
der, this only happens when it has free accefs to ' 
vital air; but, as all fuch accefs is here pre- 
vented, the mercury will not lofe its metallic 
luftre. 

The level, in this form of it, as it requires no 
previous adjuftment, is very conunodious ; and^ 
when much accuracy is not required^ may be 
pfed with advantage. 
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VI^ CoftjeSures relative to the Caufe of the Increafe 
ef Weight acquired by fome heated Bodies y during 
cooling. By Thomas Henry, Junior. 

From the Memoirs of the -Literary and 
Philosophical Society of Manchester* 

jMaNY experiments have been made, by dif- 
ferent perfons, with a view to determine, whether 
the addition of adlual heat to bodies does increafe 
their weight. M. BufFon has aflerted, that a ball 
of iron, weighing when cold 491b. 11 oz. in- 
creafed in weight, wheA made of a white-heat, in 
the proportion of 19^ grains to every pound. But 
it is very probable, that in this experiment 
there was fome fallacy, fince we find it diredlly 
contradictory to the refults of the experiments 
made by Dr. Roebuck *, and of thofe made by 
Mr. Whitchurft f. The firft of thefe two gen- 



♦ Phil. Tranf. Vol. LXVI. page 509. 
^'Ibid. page 575. 
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tlemen founds that a# cylinder of wroiight-irop^ 
heated to a welding heat, at which time it weighed, 
in a very accurate balance, fifty-five pounds, gra- 
dually acquired, as it cooled, an increafe of 
weight ; fo that, at the end of twenty-two hours, 
it weighed fix penny-weights feventeen grains 
more than it did when firft committed to the ba- 
lance. This phccnomenon, which by Tome has 
been adduced to prove that heat is the principle 
of levity in bodies, Mr. Whitehurft has endea- 
voured to explain, by fuppofing that, the air 
above the fcale being rarefied by thehcatediron, ' 
the cold air below rulhed up, and, ftriKing againft 
the bottom of the fcale, not only prevented its 
defcent, but even buoyed it up. Something 
may, perhaps, be attributed to thi^ caufe ; but 
would not the circumambient air beneath the fcale 
be nearly as much rarefied as that above ? Apd, 
is it not probable, that tjie fuppofed force of this 
current of air would be in great meafure coua^ 
teraifted, by die greater tendency a body has to 
defcend in a rarefied, than in a denfe medium ? 
Is it not probable, likewife, that the end of thp 
beam, to which the heated iron was appended^ 
would, by the fame heat v^hich rarefied the air^ 
be more expanded, and lengthened, owing to it^ 
nearer approximation to the fource from which the 
heat flowed, than the more diftant end of the 

beam? 
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beam ? I would Hkewife obferve, that in the e^C- 
periment of M. BufFon, above quoted, and in 
one made by Dr. Roebuck, on a fmallcr fcale, 
the mafs, owing perhaps to the joint adtion of 
the above caufcs, weighed more when hot than 
when cold. 

Having thus endeavoured to fliew the inJTuffi- 
ciency of the expla^iation given by Mr. White- 
hurfl-, I will venture, with the greateft diffidence, 
to propofe the following query. May not the 
increafe of weight acquired by heated iron and 
copper, during cooling, be afcribed to the calci- 
nation and confequcnt abforption of air, continu- 
ing to proceed after the removal of the mafs of 
metal from the fire, the abforption of air in par- 
ticular, in the firft ftages of cooling, perhaps 
with increafed rapidity ? In fupport of this con- 
jedlure, the following fafts may be adduced : 
Firft, that fome metals, particularly copper *, arc 
found to calcine more rapidly in a moderate de- 
gree of heat, than in one more intenfe. Se- 
condly, that the calces of fome metals, as that of 
lead, have been obferved to increafe in weight by ■ 
long expofure to the air; and that they then af- 
ford, by proper treatment, more air than could 
have been obtained from them, previous to fuch 

• Macqucr'i Inft. of Chcmiftry, Vol. I; 

expofure. 



Digitized by 



Google 



by htuiid B^i^Sy during todling. 5^ 

e^pofere. Thirdly, we (hall find, by examlnihg 
]>. Roebuck's acc<mi>l df his experiments, that 
the weight continued to fftciwfe, leftg after the 
caufe affigned by 'Mr. Whitehurft muft Tidvfe 
ceafed to a<ft. The cylinder, Which was ftpeatf^ 
cd!y weighed at intervals, when it bad bfcen lA 
the fcale fix hours, and had then loft fo mnCh of 
its heat as to be only blood-wamv, was found Hi 
be acquiring weight, in the propoftitm of fcvek 
grains' in the fpace of an hour *. But, when 
weighed the day fallowing, at the expiration of 
twenty-four hours after the connnencement of 
the experiment, it had acquired a ftiU farther ^d*- 
dition, of two penny-weights and fevehteen grain*, 
which, according to the above progreffion, it 
would have required at leafl nine hours and a 
half, nay moft probably even a longer time, to 
accomplifh. If to thefe nine hours and a half 
we add the preceding fix, we obtain fifteen hours 
and a half; a period, long before the expiration 
of which, the mafs of iron muft have taken the 
temperature of the furrounding bodies, fince the 



* During the two firft hours of its cxpofiire in the fcalc, 
the increafe of weight had procfcded with much more ra- 
pidity : in the third hour, it proceeded lefs quickly, and con« 
tjnued to dimini(h gradually in celerity, to the expiration of 
the fixth. 

Vol. IX. I firft 
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firft fix of thefe were fufficient to reduce it from 
the weldiDg point down to blood-heat. 

I ihall conclude by obferving, that metals^ 
which are the only bodies hitherto employed to 
detwmine this pointy are certainly, from the 
changes they undergo by the aAion (^heat, very 
in-adapted to the purpofe ; and that, to arrive at 
any degree of certainty, it will perhaps be necef- 
fiuy to weigh the body in vacuoi or at leaft in a 
veflel fo confined as that any current of au* 
through it fhall be prevented ; alfo, that the beam 
of the fcales ihall be formed of materials lefs liv- 
able to expanfion by heat, than metals in ge- 
neral are. 



vn. 
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VIL Accoitnt of a Method of fixing i/Urcury. By 
DoHiNicK Vandblli, Profifor of Natural 
Hifiory and Cb^mifiry, in tie Vnio€rfUy qf 
Coimbra. 

From the Mbmoiks of the Rotai. Academy 
of ScisKCEs of Lisbon. 



xSY caufing the vapour of mercury to pafs 
through a tube of iron, full of nails, and red* 
hot, I obtained (attached to the nails) globules 
of mercury, which had the colour of iilrer, and 
the confiftence of tin. 



We tbink it neceffiuy to inform our readers, that the ntMe 
•f the original paper is here tranfl^ed, left they (hould fup- 
pofe it impoffible that fo curious a difcovery at a method of 
fixing mercury (otherwife than by cold) fbould be announced, 
by a profeiTof of chemiftry, in fo very crade and uofatisfac- 
lory a manner. No mention is made of any means ufed to 
afcertain the purity of the mercury made ufe of; nor is it 
fiud that any eaiperiments were afterwards made upon the 
globules of metal, to detennine whether they were really mer- 
cury or not. From thefe circum (lances, and indeed from 
the general tenour of the experiment, we think our chemical 
jeadors will be ftrongly inclined to fufpe<% that the metallic 
globules here fpoken of, ponfifted merely of lead, or tin, with 
which the mercury was adulterated. 

la VIII 
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VIII. On the Compqfititm of Wriling-M* By M. 
. RiBAtJccuRf , Member &f the Academy of Stir 
ences of Roueriy &c. 

FROM THft AfmAlTS T>1 €niMrS. 

X HERE arc few chemical preparations, per- 
haps none, of which the benefit in civil life is fo 
great, or of which the ufe is fo widely extended ^ 
^ that of common writing ink; confequently, 
there is no preparation the quality of which it is 
more neceflary to enquire into, yet^there is per- 
haps none which has been more neglefted by 
ehemifts* Before Lewis, no author appears -to 
have particularly applied himfclf to enquire inter 
the theory of this compofition, and to endeavour 
to bring it to perfedlion. All that is to be found 
in the works of a fmall number of otfeer writer 
©oafifts merely in fomt formulke for making inky 
which, being compofed without any attention to 
chemical principles, are more or lefs defective ; 
fo th^t it may be truly faid, that, until the time 
0£ Lewia, the prcparatioa of this liqtior, tJh^^c^ 
perifies of which it is fo eflential to attend to, wtt$ 
left entirely to chance. 

It 
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It is indeed true, that fome good kinds of ink 
have been difcovered by- chance ; but thofe who 
difcovered them have kept their compoliticm % 
fecretj fo that the public were obliged either « 
purchafc thofe inks of the inventors, or to ttiako 
ufe of fnch as were inferior in quality, and more 
or lefs perifliable. As the theory of this liquor wa$ 
very little known, there has been, tiH now, no 
balls upon which any principles for preparing 
it in a more fixed and certain manner could be 
eftablifhed. 

The fmall number of authors who have, in a 
curfory manner, faid any thing refpe6ling ink, 
have confounded it with the black dye for cloths, 
&c. becaufe the bafis of one was fimilar to that 
of the other. But I muft obferve, with Lewis, 
that although the ingredients which enter into 
the compoiition of ink are in part the fame as 
-thofe of the black dye, there is however fome 
difibrenco in the proportions, &c. Many of tbefe 
mixtures, which are too perifliable, when &perfir 
cially applied upon paper, are fufiiciently perma* 
nent, when introduced into wool ; and other mix- 
tures, which produce a good black upon paper, 
give only a brown colour when employed in dying. 

I may add to this obfervation, that not only 
the proportions, &c. vary, bpt likewife^ that though 
the bafi^ are the facne, the othfr ingredients are 
not fo ; for it is poflible, as fome authors have 

obferved,. 
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obferrcd^ (particularly M. BcrthoDct,) to dye 
blacky by fubftituttng oak-bark/ fumach, and 
many other vegetable aftringents, in the place of 
galls. But thefe fubftances^ although they pro- 
duce a fine black colour when ufed in dying, 
cannot be ufed for making ink; which liquor can- 
not be made to have a beautiful and durable co- 
lour, without the affiftance of galls. There is, 
confequently, a great difference between the li- 
quor ufed for dying black and ink. 



On the Ingredients commonly ufed in the Com* 
pofttion of Ink. 

Galls and fulphate of iron (green vitriol) always 
form the balis of ink : gum-arabick alfo generally 
enters the compofition. 

Sohic authors add fugarcandy thereto; others 
rejeft it. 

Lewis adds logwood to the compofition. 

Some perfons add fulphate of copper (blue vi- 
triol) to it ; others add verdegris. 

Geoffroy makes ufe of alum. 

Laftly, according to Lewis's account, many 
perfons fubftitute fulphate of copper, or of zinc, 
(white vitriol,) in place of the fulphate of iron. 

With 
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WiA refpeft to the liquid made ufe of, dif • 
tilled water, rain water, or common water, arc, 
according to Lewis, equally good ; fome perfons, 
however, make ufe of beer, others of white-wine, 
and others of vinegar. : 

It appears, therefore, that there is a great dif^ 
ference between authors, refpedling the ingredi* 
ents which ought to enter into the compoiition of 
ink, and that they agree only in making ufe of 
galls ; that being the only ingredient which enters 
univerfally into every formula. This difFcrencc can 
only proceed from the want of a common theory^ 
refpedting the nature* and properties of thefe in- 
gredients, and of their manner of adling upon 
each other, particularly of the fulphate of iron 
and galls. 

I fhall not treat of the natural hiftory of the 
fubftances which enter into the compofition of 
ink; nor fhall I give the chemical analylis of any 
of them, (except galls,) both one and the other 
being fo well known, that I could only repeat 
what other authors have faid. I Ihall therefore 
confine my obfervations to the examination of 
thofe fubftances which contribute, either to the 
blacknefs of this liquor, or to its conliftence, or 
to its permanence ; qualities which, when united, 
conftitute its perfedlion. 

Analjfts 
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Analyjls (f Gads. 

All the analytical experiments I am now about 
Id defcribe; and likewife what relates to the rod* 
procal aAton of galls and fulphate of iron^ are 
extradted from a paper I wrote in the year 1782 ; 
which paper I fent to the Academy of Sciences of 
Rouen, in 179 1. I always operated upon Aleppo 
galls ; that being the fort which ought always to 
<be cbofeo, in preference to any other, if it be 
A}f[i(hed to obtain the belt ink poi&ble. 

Galls, when difiilled with water, at the mean 
temperature of boiling water, produced a liquor 
which gave a purple colour to a folution of fuU 
phate of iron. 

Eleven ounces of galls, put into a retort, |daced 
in a revcrberatory furnace, produced, firft, an in- 
fipid phlegm, the firft portions of which gave a 
purple colour to a folution of fulphate of iron ; 
afid afterwards a fmall quantity of phlegm, which 
was ilightly acid. I did not weigh thefe two 
quantities of phlegm ; diey were followed by 
two ounces and three drachms c^ an acid eoipy- 
reumatic fpirit, mixed with oiL 

A folution of potaih, poured upon a ftrong do- 
coition of three ounces of galls, precipitated from 
it nine drachms of a grey earth, which was folu- 
ble, with eiFervefcence, in acids. 

The 
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i^^Thc ffltered liqnQr was rather turbid. A fmali 
quantity of a folution of potaili^ being agaia 
pQurec^in/ gave it a dark^green colour, and pre- 
(ipitated^lf'oai ji( a fmall quantity of a brpwn mat«- 
tcr.« ^hiO;l^tered liquor was tranfparent^ and had 
l^.jfiofi.lR^^^ colour; 

J l^hi$ laft liquor was evapprated to drynefi; 
its refiduum, after being calcined in a crucible^ 
jurniihed> by lixivlat^on an^ ..evaporation, fome 
Tcryi^fhite fulpha^e oCpotalh^ . . .,/ ^ . ♦ . 

Thefe produfts, from the.anal^jipf g|iVs,^e# 
that the principle which gives^ a .l^ack colour tm 
iron is volatile, lince it rifes in .diftillatlon^ with 
.the mean heat of boiling water. 
: Wc are alfo fliewn thereby^ tliat galls con- 
tltin all the principles of which vegetables ufuallf 
.fpnfift. 

But what we pa^iculariy remark in thid analy* 
ils, and which ferves to explain the phenomena 
.which galls prefent with fulphate df iron, is, that 
jAey give three drachms per ounce, of an earth 
•imilar to the abforbent earths ; and that this earth 
it held in folution by an acid, or is in the ftate of 
.a fait with an earthy bafis, iince it is precipitated 
ij the adlion of potaih. 

J The fulphate of potaih, which waj furniflxcd 
^by the faturated decodlion of galls, ihews thstt 
^^l^s contain a certain portion of fulphuric acid ; 
and the green colour which that deco&ion re- 
^tV^LilX; K tain^^ 
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{»ns, ^er SkS pfecipltaitdh 6f the iHth, ^kw§ 
ihii h tdhb&m hSh. 

I viris farp'rifed th^t t db&tiiei} only 3 {ffiffl 
quantity of fiilpHatt! of pdrafh; i^cfj^ anfefittr !* 
fhat of the acid I«aic4fea hf tike c(tafffiff 6^ pfi?- 
cipiuted earth. I fuppofed thit tlie fiH; fdrtfje^ 
by the cortibinatibii of th^ sffcid of the ^Vli #ith 
p6t^, h;ld be£il V»lilHIl<ed diiriijg the ctitiiH- 
tlbti. The fcipfcriirientS of Sclicclc jipdd fhi» 
fubjed, which were not theii kndi^n, hdVe f)ilt€ 
jtlffifici tfty ttAjeftilrfe. 

I do not knS'W thstt ahy perfdii huRxtb titti ot 
indeed JUthe^b, h^ difbdverW thfe fortnien- 
tioned earthy fait itt galls. TWJ ditt&retf hill 
•fFordfed ttie a due to' the thfc'tfrjr df ihki m which 
trk fhill fee that this felt aa« the Jirihdifal frftt. 

I am alfo ignorant whether, until the ptiblifcsl- 
tioil t)f ikf e^petltheiiti^ it ^is iAoHin ttikt tul- 
pihtitic arid exlfts ih g«ll«. 

The dfccOdttert df ^m gave rtic, by evapbr*- 
iioH, iti eitraft) WhibH Had ritithirig jatticulif iJk 
Its dpparante : I btAf dbftrvedi slftfer hdflng let 
it dry in thfe Hrf a gr«it humiagi' bf tmSA fSihb 
tfyftals^ Iff thi: fdttti df lieedlei; wHicli I confl- 
dercd as the fait rcfulting frdftt the union df tiie 
Vfcgetibie add of fee galls with |)otaili. I tried 
m vairi, by all kfld^ ftifeahsi to obtath tHfefe 
ctyftals free frbril the eitiaftivcthatterwith vfiitk 
«ie/ <frfer<5 ttilxea. 
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Two ounce; of ^^ gave pv 9tVr ^^f>^9^ iR!^ 
ftivcc d^a;Chm3 pf c^ctx^cftipf jth/s ufu^ (cpnfiftencc ; 
|?l^(ch^ ,^tcr bcipg tbofoi^hly (Jrj,cd in the air, 
was foiind to be reduced to one ounce anf^ twenty* 
four gr^s. 



Qu tbf 4&m SfGaBf tffpn Sfdffi^f of Jtr^n. 



J, f^U pot re^at what has been already faid, 
leipoi^/pg t^e yarious changes of colour refi^lt^ng 
froi^ the unipn o^ th.^<^ two fubftances^ or re- 
ij^^^ing p^y Other circunjihfices npw generally 

]^W ' PP^ fl^^ ^ .^^"?JP^ ^y 9^ the fyilemi 
which have been formed upon the fubjedi: ; but 
^bajl pfljy give sail account of fny own cxperi- 
pxcfjfBf 9pi ,4!^4uce fuch cqnlj^guences ^9 appear 
M> WP R^turally to refglt frpnx tKem. 

J pouied ft fplutipn of one pound .of fulphite 
Iff ixqn iifto a ftrong decodlion of one pound of 
jff^s; I diligitefl ^he c^ixtu^e with fuch a quantity 
pf yfJ^CTf that the whole amounted to forty 
pqxf^ds ; I then let it fiaufl undifturbed. 

After twenty-^our hours, the liquor had ^c- 
qujjre^ ^ very dfirjc ^nd blackifh purple coloKin 
I pQUji^ed it off, and found ^t the ^ttom of tha 
veflel u very cqarfe precipitate, which felt rough 
.^ the touch. I coUedled it upon a filter^ andj 
K a whe« 
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when dry, it was of a grcyiA blue colour, very 
compaA, and brittle; its broken furface had i 
fliining appearance. It weighed eleven ouncei 
and a half* 

I poured forty pounds of water into "the liquor 
which I had decanted, and let it Hand for twenty^ 
four hours. 

Al- the. expiration- of that time, t found --the 
colour of the liquor much lighter than at firft ; a 
firelh precipitation had taHen place, which I fepa-; 
rated as I had done the fprmer, It appeared to be 
lefs heavy than the preceding, and was of a pur- 
^plilh blue colour, when dry. It was loofe and frf- 
able between the fingers, and appeared granulate^ 
and dull, when broken. It ^elfehed four ouncei 
and a quarter. '" ' .' '! 

I again added forty pyuqds of water to the de- 
canted liquor; and, after twenty-four hours, found 
that it had completely 16ft its colour. It did not ap- 
pear that it contained iron, when tried with galls, 
, or withPruflian acid; nor that it conta-incd earth, 
when tried with potafh. It had depofited a fm^l 
quantity of precipitate, which was light arid 
loofe, and of a bluifli colouf ; lefs inclining to 
purple, and more inclining to black, than the 
preceding. It was more foft to the touch while 
yet wet, and more light and friable when dry. It 
weighed two ounces and a quarter. 

Iflidill^ 
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' lilionld We'bcen very much' ^m"barrafledt6 
Bicccmnt for this fucceffive precipitation, which 
took place every time I diluted -the mixture of 
galls and fulphate of iron with water, if I had not 

'ha J the example of what happens in the decom- 
pofitioh of alum by water, of which I have given 
an account to the Academy of Sciences, &c. of 
Rouen *. I therefore fuppofed, that a very large 
quantity of water would decompofe metallic lalts, 

^in the fame manner as- it decompofes alum ; and 
it will be feen, that I afterwards verified this con- 

■ jeftufe, with refpeft to fulphate of iron. But, 

* firftf I refolved to repeat my cxperidnent, and to 
fee whether, by diluting the mixture with a fuf- 

' ficient quantity of water at once, I could not fuc- 
cced in entirely -depriving the liquor of colour, 

* and precipitate from it all ,thc felenite, dnd all 
the oxide of iron, (charged with all the extra Aire 

» colouring part of th^ galls,) by one operation, ias 
J had before done by three^ . 

For this purpofe, I poured a folution of two 
f unccs of fulphate of iron, into a ftrong decoc* 

* lU to a Tery'elear ancCllcnpid Tolutron of aliiofi in water, 
a great quantity of frefli water be added, the mixture will 
^Tom turbid, and^ if a fufficient quantity of water be em- 
ployed, the alum will be completely decompofed, and all its 
(tarth will be precipitated. I fbwid that ninety-live parts of 
irater if ere peceffary to dccofppofe, ia this maxmiTi one part 

tion 
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^ioo of twro mince3 of galb, fx^ } <^lujt^ ^^^^ 
SDixture with fuch ^, prpportion of^zlpr^ as m^ 
the whole qi^iDtity of liquor a^yy^unt to &fXjf 
ipouiids. 

After tiue Uqupr h(id floo^ twenty-four ^ourjf^ 

it had completely Iq&. all colpur^ a^d gfve ;^ 

iign that it contained either oxide of iron^ or fe- 

:)enite. I dci^nted it, apd pQlle6led the pr/ecijpf* 

.tate upon a filter : it w^i; of .^ b]ac]fLip^ blu/e c^ 

/lour ; and, a&ef being (JfiejJ^ 9^pigj?f 4 fl^P Pf^f^ 

and a. quarter. 

I muft agaii> r.^?t, that I conf^der the flHJco- 

rery of the pfa^anomen^ which thefe two fub- 

fiances pre£ent, a9 ^ circuiqi^ce wl^cjb ^tpr^ fo 

explain th/e a&ion of galls upon ^ulph^ fff ^^> 

And the theory of majkilAg JAJ^^ 4s well a^ tha^ pf 

. dying black ; and, although I do not J9\eaQ to 

' treat particularly on the latt;er fubje^^ \ ca^npt 

. be^ mak^g, as briery a» po^lBble^ .the fflUo^/^j; 

obfenrations upon it 
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IX. UJ d/ Pdients pr tnvehih^, 9e. 
(tlontinued from Vol. Vllt, Page 432.) 

^Andrew G^DeriS Alttf,of St. JohnVlane^ Qerk« 
enwd)^ in the county of Middlefex, Engine and 
Mathematical luftrUment maker ; for a machine 
mt inftrtment fdr the purpiofe of glazing, poliilir> 
ing, and graining diters forts of leather, flic* 
Dated February 28, 1798. 

WiLEiAM ChApmanj of Newcaftle-upMt 
Tyn6^ Gentlemah ; for & method of layings twiftr 
ing, or making ropes or cordage, of any number 
0f ^rhs 'dr flrdndsj of any number, of threads^ 
tarred or uhtarred. Dated Match 6, 1798. 

HEKkY GooLDiNG/ of Willcfden^ in the 
county of Middlefex, Ygoman; fot a machine 
fcr cngifte for ratiing^ rdmoying^ and carrying off 
fftrth, ftbhes, or rttbbiih^ fo as greatly to faciliy 
txih^ and rei^der Ids laborious and expenfive^ tifc 
tartying on and executing the works of canals, 
let. Dfttfed March 10^ 1798. 

Benjamin Douglas Perkins, of King- 
ftrect, Covent Garden, in the county of Middle- 
^x, M. A« ; for a certain difcovery made by his 

father. 
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father, Elilha Perkins, of Plainficld, in Coiihe<3ti- 
cut, in North America, Doflor of Phjrfic ; for a 
certain art of relieving and curing a variety of 
aches, '{>ains^ and difeafes in the human body, by 
drawing over the parts afFefted, or thofe conti- 
guous, thereto,- in. certain dir^ions, j^arioui 
pointed metals, and compounds of metalsl Dated 
March lo, 1798. 

William Bolton, Efquire, Captain in the 
Navy ; for an improved capftan, to be ufed on* 
board fliips, in capftan-houfes, wharfs, &c. or 
iwrherever any great weight is to be raifed, w re* 
fiftancc overcome. Dated March 10, 1798. : 

William Lester, of Yardley Haftings, ia 
the county of Nottingham, Farmer ; for a har- 
row upon a new conftruftion. Dated March 10, 
4798. 

< Joseph Hatcrapt, of Greenland Dock, Ro* 
therhithe. Block, Pump, and Gun-carriage maker-j 
for a gun-carriage upon a new conftrui^ion. 
Dated March 23, 1798. 

-^ Jamjbs DotJCLAs, of the parilh of Chrift 
"Church j in the county of. Surrey, Machiniftj; 
^0t machinery for fhcaring and cropping wopllea 
fCloth^' with fhears, knives^, or cutters, put ift 
operation by various powers. Dated March 30^ 
1798. > -v 
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X. SpecificatioH of the Patent granted t6 Mr. 
John Crooks, of Edinburgh, Cbtmifi ; for a 
new Method of making Soap^ and Bleaching^ by 
Means and life of Mineral and VegfitMe AlkaReT. 

• WITH A PLATS. 

Dated Dec. 12, 1797. 

X O all to whom thefe prefents fliall gome. Sec 
Now KNOW TB^ that in compliance with the 
ISud provifoy I the faid John Crooks do hereby 
dttlarcy that my laid invention i^ defcribed ia 
manner fi^owiog; that is to fay, in making tfa« 
foft foap, I ofe fiih of any ki^d, whether in thetf 
origiad \mmanufadt)}iwd fUte, or in a flate of re* 
• fttfe, after they hAve been ufed in other manu- 
|(|ifturea^ fugh as, Ant example, after the oil has 
>eeai><ik4 pr fgken from them. When they are 
}Wof.,tS.. ' L ia 
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y^ JPatent for making Soapt 

» 
in their original^ate, I cut them acrofs^ in two or 

more places, according to their lize, and I fteep 
them in cold water, and ftir them about, till the 
blood is feparated from them, fo that, when the 
water is let off, it may carry off the bloody parti- 
cles with It. The fiih are then cut, bruifcd, or 
mafhed, by means of any inftrument by which 
other materials are cut, bruifed, or mafhed: the 
intention of this is, to accelerate the diffolution 
of the parts or fubftance of the fifh, as hereafter 
mentioned 5 but, if they are not bruifed, the 
diflblution will take place, though it will be more 
flow. I then throw the fifh, by means of iron or 
wooden ladles or fhovels, into boiling vegetable 
leys, very cauftic, of the common ftrength of 
foap-boilers original (not wafte) leys; and which 
leys fliould have been as lately made as poflible, 
or at leaft fliould be taken from a veflel in which 
they have been carefully clofed up, and which 
fhould not be above four or fiye days old. The 
proportion of leys to'fifh, is as fix to ten parts,* ia 
weight. The fifh^ fliould be thrown into the leys 
gradually, according as what was befpre put in 
appears to be in a ftate pf diflblution, or tending 
to it: they will difTolVe flow or faft, iii propor- 
tion to the ftrength of the leya. The filh and 
leys arc then boiled togeth^r/on a flow fimmering 
'fire, till fh? fifli n compieatly diflTolved, which 
will^ie'iK'frbm three to fix li)ars, in proportion 
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to the quaotity of fill), • The point of diflblution 
is known, when the liquor, being faturated, refufes 
to diflblye more ; and, wlien it has arrived at 
that point, no more fifti ftiould be added. After 
^c fifh lias been diflblved, it ought to be pafled 
through a ftrainer. Tallow or oil, * fuch as whale 
or foot or any coarfe oil, or indeed any oil, or 
tallow, in the proportion of one part of weight 
in tallow or oil, and eight parts of filh, is thea* 
to be thrown into the boiling veflel, in which 
the heat Ihould then be increafed J .ind tlie whole 
continue to be boiled, at a boiling heat, till they 
are thoroughly united: but, about an hour be- 
fore they arc thoroughly incorporated, I throw 
into the veflel common turpentine ; by which I 
do^not mean oil of turpentine, but that fub- 
ilancc known by the name of common turpen- 
tine, which is thicker than common treacle, (the 
intention of which is to prevent the filhy fmell,) 
in the proportion of one part, in weight, of tur^ 
pcntipe, to fixteep parts of the other matftrinls. I 
add then palm oil, in the proportion of qpe part- 
in weight, of oil, to thirty-fijq parts <^.*he other 
materials I this is to improve the cofour, when 
needful, otiierwife it is unneceflary. Tlje foap muft 
then be /pread about three inches tlikk, in a cool 
pfece, and kept there for a month,: d^efore ufdd*; 
(luring which time, it muft be turned cvcrytwo ' 
or three days, with fliovelf or hoes. 

La To 
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7o ffutii hard S&^. FiA, when eomplou^ 
^iTolvcd with cauftic vegetable leys, in the mtn^ 
ner above mentioned, are to have tallow throwjl 
into them^ in equal parts with the fifiXf an4 
both to be boiled at a boiling-heat, until they ue 
thoroughly united. The vefla \$ then to fiatu} 
until cooled» ift order to avoid the danger of its 
being cracked. And then, mineral leys, or mi- 
neral and vegetable leys together, both cauftic; 
added to roiin, arc to be thrown into the veflfel : 
the leys ifx the proportion of fix parts, in weight, 
to twenty parts of iiih and tallow joined together; 
and the rofin ip the proportion of five parts, in 
weight, to twenty parts of filh and tallow joined 
together, T|ie whole is to be boiled; and, in 
about an hour after, the ftrongeft wafte fait leys^ 
from the fos^ worjcs, (not original leys,) are to 
be added, in the proportion of two parts, in 
weight, to twcnty^-five parts. The whole muft 
then be boiled the ordinary time, as already 
mentioned, till the power of the leys }s fpent ; 
and then thefe powerlefs (commonly called wafte) 
ialt leys are to ]k pun^ped up, and frefh cauftic 
. mineral (not vegetable) leys are to be added, in 
the proportion of fix parts, in weight, to twenty- 
five parts, and the whole boiled till it becom^p , 
hard foap ; which Should then be melted in wa- 
ter, in the ufual mode, and then put into frames, 
and cut into Wedges, in the common way. If a 

bettci 
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lietter colour is wanted^ palm oil^ in the propotr 
don ^boyt mentioned, may be added at the lad 
Ixnling. In the difierent operations of diffolTing 
and boiling, above mentioned, the liquor ihould 
be iiirred about every ten or fifteen minutes, 
with an iron rake, or other inftniment^ 

And, as fiih are often driven on Ihore, in fud) 
vaft quantities that they are either not ufed at all, 
or ufed only for manure ; to prevent this public 
wafte, I put them into receivers, and, by pour- 
ing over then» Arong leys, fufficient to coter 
them, within two or three dap after the fiih are 
taken, or within fuch time as fiih will commonly 
bear to be falted, I preferve them for being a& 
terwards^ at leifure, manufadlured into faponar 
• ceous matter, or foap« 

As to Bleaching^ \ take either foap-boilers waile 
leys, or bleachers wafte leys, the laft of which 
are got either from the boiling veiTd, called the 
bucking vefiel, or from the whitening veim, 
called the gas-liquor veflel ; and I put them into 
a cafk, or other vefiel of wood, or plafie iron, 
which has two bottoms, feparate from ea£h other 
about an inch and a half. The upper one is pew 
fbrated with a number of fmall holev : the under 
one has only one hole, of about an inch or more 
in diameter, according to the liM of the veflel. 
The interval between the two is filled with ftraw, 
Ipats, fmall pebbles, or other fubftanoes pervt* 

bus 
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ous to water. The cfdk or veffel is then filled 
with the leys, the pure parts of which filtrate^ 
through tlic holes of the upper bottom, the fub- ^ 
ftances between the two bottoms, and the hole in 
the under bottom ; from which laft they ate re- 
ceived into a feparate veflcl, whilft the impurities 
remain behind. 

From this receiver they arc conduced, oj 
pumped up, into a fhallow pan or boiler, or more 
than one, of plate-irdn, of whatever length and 
breadth is weeded. The moft commodious me- 
thod, for expediting much work, feems to be two 
boilers, placed by the fide of each other, divided 
by a common wall, each ten feet long, feven feet 
broad, by fifteen inches deep; of which, fix inches 
to be of platc-iron, and nine inches to be of a 
crib of wood ; but ilanting outwards, to contain 
tbe more leys, and prevent them from boiling 
cjvcr* Here, the leys are boiled, and evaporated 
down ro the thicknefs of treacle. 

Adjoining to this boiling veflel, or thefe tvv^ 
boiling veflels, and connecfled with it or them 
by a pipe* or funnel, or by two pipes or funnels, 
J[if two evaporating veffels are needed,) each one 
foot long, and nine inches diameter, there is an 
^blong vaulted kiln or oven, about ten feet long, 
fix feet wide, and two feet and an half high, all 
built of brick ; in which the leys, that have al- 
jcudy been evaporated to tlie tJiickncfs of treacle, 

are 
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are calcined. If thefe bie only one evaporating 
^eflel, the pipe or funnel, from the evaporating 
A'eflel into the calcining- furnace, will be in the 
middle of both. But if there be two evaporating 
vcflels, feparated by a mid-wall, then tlie two 
funnels will be placed near the common wall, and 
pointing obliquely into the calcining-furnace, fo 
tliat they may meet in one ftream in a point, in 
order to increafe, as in a focus, the power of the 
heat. I prefer two evaporating veflels to one, be- 
caufe much longer time would be required, to 
evaporate a certain quantity of liquid leys inW a 
fubftance as thick as treacle, than to calcine that 
fubftance into a black fait, as hereafter mention-, 
ed; whereas, if the calcining-kiln be fupplied 
only by one evaporating veflel, it will frequently 
ftop, and ^onfcquently cool, for want of wort 
However,' manufailurers may vary their fonfis 
and dimenfions at pleafure, becaiife it will be eafy 
to find out, by experience, the quantity of leya 
which can be evaporated, with moft advantage ta 
the manufacturer, in one veifel of a certain IhK^ 
and calcined in another velTel of a certain fi^^ 
and confequently to proceed upon the proper 
proportions in forming the works. Il^e famp fire 
or fires, thus pafling from the evaporating vefliji 
or veiTeh into the calcining*kilb, will ^^ as-fij| 
air OF reverberatory furnace, with tbeilame pl#y* 
11^ over the evapbfatcd leys. Into this wlci|iii|B? 

furnace. 
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furnace^ there is to be thrown charcoal, but fidi 
broke into the fize of fmaU mufquet*ihot, whether 
made of coal, wood, peat, or other combuiBble 
matter; or peat, or fmallcoal, uncbarred : charred 
faw^dufi k be(L The proportion is one-fixtb, as 
near as may be, (for a fmall variation will not be 
material,) of the weight of the Evaporated leys ; 
by this means, the combuftible material will unite 
itfelf to. the acid contained in the alkali of the 
wafte leys of the bleadier, and to the acid con* 
tained in die common fait, in the waile leys of 
the ibap-boiler, in the calcining-furnace, and 
thus form a fulphur with it, which will be difli- 
pated in the operation of calcination, and part of 
it will become bipar fulpbuns. Thefe is alfo to 
be tktown into the calcrning-fumace, new-burnt 
marble, as hot as can be drawn from the kiln, in 
the proportion of about one pound and a half of 
n«w-burnt marble, to eight pounds of evaporated 
leysf whidi new-burnt marble muft be broke 
down or pounded to the lize of a contimon hazle 
iMt, and the marble muft be compleatly frf< 
oi any irony, clayey, or fandy particles, or any 
Other impurities* If marble is not to be got, lime 
lAay be ufed, but is not half fo good. The dif- 
ferencs berween marble and lime is, that the firft 
lias no irony, ckyey, landy, or other impure 
pattlcks in it, whereas lime has. The rea&n 
"Sui vfiag the calcined marble when quite 4iot 
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from the kiln, is, that no time will be given for 
fixed air to get into it, and thereby weaken its 
power. But it is carefully to be attended to, that 
the evaporated leys, charcoal, or other above 
mentioned fuel, and calcined marble, muft be 
thrown into the calcining-furnace altogether, at 
one time, and frequently ftirred in the furnace^ 
to make them unite, fuch as once every ten or 
fifteen minutes. There the whole is to be cal- 
cined ihto a bl^k fait : it will take from eight to 
eighteen hours, to calcine it properly. 

When this black fait is formed and cooled, it 
is to be thrown into a hogChead, or other wooden 
or iron plate veflel, having a double bottom^ 
perforated with fmall holes in the upper, and with 
a large one in the under bottom, and the interval 
between the two fluffed with ftraw, or mats, or 
pebbles^ as above defcribed; and, lipdft the up- 
per bottom the black falts are to be laid, to the 
amount or quantity of two -thirds of the depth of 
the veflel, and the remaining third to be filled 
with water, which is to be allowed to ftand upon 
them twelve hours : during the four firft of thcfe 
twelve hours, the black falts are to be ftirred 
about every ten or fifteen minutes ; and, during 
all the time, the hole in the under bottom of the 
reffel is to be kept (hut, that the Water may not 
efcape. 
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Laftly, this hole i^ opened, and then the pure 
folution of the black fait will pafs through it into 
a feparate veflcl, while the impurities remain be- 
hind, in the interval between the two bottoms. 
The folution is to be evaporated in one' of the 
evaporating veffels, where it will be converted into 
grey falts, fit for bleaching, dying, or redlifying. 
In tliis ftate, the grey fajts may, in bleaching, 
be ufed with greater advantage than any other al- 
^caline fait, fox two reafons ; the firft is, that its 
power will be increafed, in proportion to the power 
of the calcined marble in folution that is in it. 
Secondly, as the acid of thefe leys is decom- 
pofed into a hepar fulphuris^ and, by the calcina- 
tion, moftly thrown oiF, they become more power- 
ful folvents, and are more fit to take off the ori- 
ginal vegetable oil of the cloth, or yarn, in buck- 
ing, than common vegetable alkalies (which con- 
tain no hepar Julphuris) can be. 

Having thus obtained an improved material 
for boiling the cloth, or yarn, in order to take 
the vegetable oils from them in the bucking Vef- 
fel, I next proceed to apply and make it effec- 
tual in whitening them in the bleaching vef- 
fel, by another improvement. For this pur- 
pofe, I throw one pound of calcined marble, 
quite hot from the kiln, into any kind of vef- 
fel containing ten pounds of foft water ; where, 
after being once ftirred about, it mufl remain 
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dofe covered up. for feven hours, or until the wa- • 
ter has imbibed as much of the marble as it can, 
ilnd then both are to be ftrained through a veffel 
with t^'o fuch bottoms as above defcribed. After 
which, I impregnate this folution with the com- 
mon materials of what is commonly called gas 
or chemical liquor, till the folution be fully fa- 
turated ; the effect of which is, that the marble 
folution will imbibe far more gas than common 
water can ; for, as it is certain that the more alkali 
there is in water the more gas will be imbibed in 
it, fo the folution of calcined marble, operating 
as alkali, and being a fubftitute for it, will im-* 
bibe far more gas than fimple water by itfelf can ; 
and the efFcft again of this complication, by the 
addition of the power contained in the calcined 
marble, and of the power obtained by the in- 
creafed quantity of gas, will be, that this bleach- 
ing liquor will go farther in work, by admitting 
a greater quantity of water to be mixed with it 
in bleaching, and will moreover make that work 
better. 

This is not dl ; I plunge the cloth, or yarn, 
from the bucking veffel, diredH}% and immedi- 
ately, into the veffel in which the bleaching li- 
quor, made as before mentioned, is contained, 
but without adding any new alkali to it ; the ef- 
fcAs of which are, firft, that the yarn, or cloth, 
when taken from the bucking veffel, having im- 
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bibed and been drenched with my improved nuc-^ 
terial^ which has all the efFedl, and more than; 
the effeA, of fimple alkali, will fave the expencqir 
of new alkali being put into the whitening vcffeL 
Secondly, the improved material, thus imbibed 
in the cloth, or yarn^ will, in the fame manner 
as if it was common alkali, (for which it is a fub- 
ftitute,)' deftroy ^ny acid, and confequently pre- 
vent the cloth, or yarn, being hurt by any acid, 
which, in making the gas-liquor, may have go* 
over from the retort which contained the gas ma-- 
terials, into the receiver which contained the fo- 
lution of marble. But, thirdly, it will make per- 
feAly unneceflary the circuitous mode of bleaiching 
ufed in moft parts of Europe, and in too many 
of Britain and Ireland, of taking the cloth, or 
yarn, from the bucking veffel, and fprcading 
it in the fields, to get the advantage of fun and 
air, (but by which they often cxpofe them to the- 
dangers of both,) and of boiling and re-boiling 
them, with a new charge of new alkali each 
time. 

And, as fome perfons may not like the trouble 
or rifle of combining either grey falts or other aU 
kaline falts with calcined marble, I calcine eithcJT 
the one or the other with hot new-burnt marble^ 
and put them, in a dry ftate, into ftone veflels 
clofcly corked, and fealed with rofin^ to prevent 
fixed air J&om entering, and thereby weakening. 
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their caufticity; fo that thefe perfons will have 
no trouble, but afterwards to diiTolve them in wa- 
ter, as above mentioned, and to add the gas to 
the folution in the common way. 

And as, in great towns or populous manufac- 
turing neighbourhoods, the carriage of a blea^li^ 
ing material) even in a liquid fUte, (which J call 
bleaching liquor,) compofed of folution of mar- 
ble and of gas, is of little confcquence, inc<3m- 
parifon of the rilk, danger, and lofs of malpng 
fuch liquor improperly, and of fpoiling gopds 
with it, (which fome times happens to a very greaf 
amount,) I make the bleaching material in a li- 
quid ftate ; which, compofed of thofe two arti- 
cles, well corked up, may be tranfported from 
place to place, and from time to time, during 
the fpace of five or fix days, with fafety ; be- 
caufe the fdkition of marble in it, adting Ifke al- 
kali,, and being a fabititute for alkali, will pre- 
vent the gas from being diffipated by the agita- 
tion of the water ; which would happen, if there 
was nothing eife but water and gas united toge- 
ther. 

Ta facilitate, and render the difcovery of my 
Wiveations fnore compleat, a drawing of the nc- 
ceflTary works is fubjoined. (Plate V.) In witncfs' 
whereof^ &c« 
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References to the Figures. 
(See Plate V.) 

Which are drawn on a fcale of half an inch to a 
foot. The flue-pipe three-eighths diameter. 

a. Damper to fhut the flue, when the furnace 
is at work. 

*. Damper to fliut the flue, when the man is 
at work at the kiln. 

c. Evaporating- pan. 

d. Flue from the furnace to the kiln. 

r. Extra-flue while charging and imcharging 
the kiln. 
/. Kiln. 
g. Door of ditto. 

b. Flue from the kiln to the condenfer. 
L Condenfer. * 

J. Flue of ditto. 

k. Opening' to introduce the pump. 

/. Fire-place of the furnace. 

m. Afti-pit of ditto. 
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Sir John Dalkymple, Barf, (who is concerned 
in tbe patent) having favoured us with the following 
account of bis examination before a Committee of tbe 
Houfe of Common i, we infer t it, as a farther elucida^ 
tion of the difcovery contained in the foregoing fpi^ 
djication. 



Queftions to ' Sir John Dalryniple, Bart, by a 
Committee of the Houfe of Commons, on die 
Fiflieries. 

Mr. Ryder in the Chair. 

^efion. What are the difcoverics or improve- 
ments which you have made in making foap from 

Anfwcr. Chiefly two, made by John Crooks^ or 
me. Firft, we make foap by means of iiih, alkali, 
and tallow. Secondly, we make faponaceous mat- 
ter from fifh and alkali ; which may be prefervcd 
for months, or a year, and then turned into foap, 
by adding tallow to it. I confider the laft to be 
the moft important of the two, becaufe making 
foap from filh is confined to the feafon of fifliing ; 
that is, while the fifli continue frefh, and to the 
number of hands to be found to make foap im- 
mediately from them: whereas the faponaceous 
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matter is inftantly made, and by few hands, and 
will keep long, to be converted into foap at lei- 
fare, and can be carried from place to place, ac- 
cording as it (hall be needed, to mix with tallow 
for foap-works. 

^ What kinds of filh do you ufe, and in what 
ftate ? 

A* Wt began with the ofFal of whales ; that is, 
with the rcfufc of the flefli of the whale, after the 
oil has been boiled from it ; for which refufe I 
paid 6 s. per ton ; and I purfued it through every 
fifti I found in market, and found them all fuc- 
cecd more or lefs, but with no great variation, 
except fo far as related to the difference between 
hard or foft foap made from the fame fifli. With 
regard to the ftate of the filh, I ufed the whale- 
offal when all the oil was taken from it ; and 
whit^ fifli, either freih, or verging to putridity. 

^. Did you ufe only their oily parts, or what 
parts qf the fifh did you ufe ? 

J. Oil has been made from fiOi, and foft foap 
has been made from the oil of fifh, for ages paft : 
but the lingularity of our idea was, to throw 
heads, tails, bones, guts, Ikin, and, in (hort, the 
whole of the fifh, together ; and I never found 
any difference between the oil taken off by it- 
felf, and this mafs taken altogether, to make 
foap ; by which we did, at one operation, what 
other people did at two. 

^ What 
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^ What arc your operations and materials, and 
particularly, what is the proportion of tallow to 
the fiih, to make hard foap, and what the pro- 
portion, to make foft foap ? 

A. My operations are the very fame as in ma* 
king common foaps ; and the materials (except fo 
far as relates to filh) are the fame; The proportions 
to make h^rd foap, are one ton of fiih to one ton 
of tallow ; but, to make foft foap, are eight tons 
of fifli to one ton of tallow. From which con* 
fumption of the expenfive article of tallow in the 
one cafe, and the (aving of it in the other, I con- 
clude, that the national faving muft lie in the ufe 
of foft foap, which is fitted for nine parts out of 
ten of mankind, as I fhall afterwards explain. 

^ What will be the faving in the expence, on 
the hard foap and foft foap ? 

. A. It will be proportioned to the faVing of tal- 
low in the two cafes, but I cannot fay how much. 

^ Can you give to the foft foap fuch a degree 
of confiftcncc as will make it divifible into part8> 
like hard foap ? 

A. My original idea was, to make foft foap at a 
cheap rate, for the foldiers and feamen, who, of 
one fort or other, are 400,000 in number, and I 
faid fo to the Duke of York and Lord Spencer. I 
carried it. to Captain Shank, of the navy, who 
faid it could not be ufed by them, becaufe, be- 
ing of a foft texture, it could not be divided 
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among the men, as hard foap was, which was 
cut into wedges, and therefore I dropt that 
thought ; but having, at the end of three months, 
examined it by accident, I was furprifcd to find,, 
that, by the mere lapfe of time, the aqueous 
parts had been carfied off, and that it was of a 
divifible confiftence. One of my fervants told 
me he had fome ftill harder; and, when I afked 
him how that had happened, he faid he had made 
fome for his own private ufe, into which he had 
put fome rofin. From thefe two circumftances, 
I am apt to think, that foft foap from filh may be 
made of a firm and divifible confiftence. 

^ Will the fifh-foap pay the bottoms of Ihips j 
and ferve in launching them ? 

A. I fhewed this foft foap to Captain Shank, 
who faid that it would. 

. ^ Will the foft foap ferve in the manufaAure 
of woollen ? 

A. I am told by foap-makers and manufafturers 
that it will. One of the laft is now ufing it near 
London, from the fecond or third parcel that I 
ever made, with my fervants, who had never 
made a pound before. 

J^. Will the foap ferve for walhing ? 
A. A number of fervant maids, ferjeants* and 
feamen's wives, tried the foap, and never com- 
plained, except once or twice, when too miich 
alkali put into it fnxarted their hands. 

^ Doe6^ 
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. i^ Does it ferve for Ihaving ? 
. A. I have fhavcd with the hard or foft foap in- 
difcriminately : many of my friends have (haved 
Tv4th the hard foap. The Duke of Portland and 
Lord Spencer made no complaint. 

^ What are the trials you have made ? 

A. Mr. Bonney, an eminent foap-maker at Li- 
verpool, made it firft with ofFal of whales, next 
with white fifh, and laftly with whale-blubber. 
I made it in Scotland and London with every 
fea filh that I could find. The Board of Trade 
here fcnt direftions to the Board of Fiiheries in 
Scotland, to make trial on a large fcale, and re- 
port. They made half a ton of hard foap from 
herrings, and are now making another half ton 
from dog-fifh, and are foon to make foft foap, 
and to report, 

SI* Have you letters, or information, to make 
you believe that in the Britifh feas there are 
fi(h enough, and at Newfoundland refufe of fifli 
enough, to fupply faponaceous matter, to be af- 
terwards turned into foap in Britain, by joining 
with it portions of tallow, fo as to ferve the mar- 
kets of Britain, and perhaps of Europe i 

A. I have various letters to that purpofe, I pro- 
duce a copy of one of them, from a foap-boiler * 

♦ The letter here referred to (wh:ch \% from Mr. Jamefon, 
Ibap-boilef, of Leith) layf, '* the imiiienfe fifliinf^ now in the 
** Firth, ihould it contmue every Crafon, will furniih an 
'* ample fourcc of o atcriali for a 1 the foap-makers in Bri- 
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who pays, or paid, (I forget which,) one fixth 
of the foap tax of Scotland. Mr. JcfFery, mem- 
ber for Pool, told me he could fend, from New-r 
foundland, as much faponaceous matter, from the 
refufe of cured fiih, and fifh driven on ihore, as 
would ferve all England, provided he could get 
alkali in Newfoundland. 

^ What do you imagine is the amount of the 
foap made in Britain ? 

ji^ 1,500,000/. a year; which I calculate by 
comparing the produce of the tax with the value 
of the foap made. The tax upon hard foap is %\d, 
per pound : the value is about yd. per pound. 
The tax yields 500,000/. a year; therefore the 
value of the foap muft be 1,510,000/. I do not 
indeed take into my calculation tlie fmaller tax 
of foft foap, bec^ufe I have not taken in the part 
of both of which the revenue is defrauded, but 
left the one to balance the other. Of this, there 
goes a million fterling yearly, for tallow, to Ruf^ 
lia or Spain, which I calculate by the proportion 
between the value of tallow and foap, viz, ^. 

^ Is there any thing lingular in the prefent ftate 
of Europe, which would call for an unufual de- 
mand from England, if foap could be got cheap ? 

A. Yes, the nations at war with England are in 
want of foap, becaufe they cannot fend their fhips 
to the Baltic for tallow. The French are io hard: 
run, that they make a miferable foft foap (which 
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I have aUb made) from, old rags^ the itfufe of 
wool *, and other impurities, contrived by Mon- 
fieur Chaptal. 

^ What are the political advantages of efla* 
blifhing a manufacture of foap from fiih ? 

A. I reafon in the following circle. The empire 
cannot fubfift without a navy ; the navy witboul: 
feamen ; the feamen without a nurfery of fifheries ; 
and the fifhers without markets. The French 
have fbruck us from our markets in Holland^ 
Flanders, France, Spain, and the Mediterranean. 
But we ihould not feel the blow, , if we had foap 
to fupply even thofe nations; and it is impof- 
iible for them to do without it, as long as there 
are woollens, linens, cottons, and iUk> to be 
waihed in Europe. 

^. What are the advantages of making foap 
from fifh, over falting it ? 

A. Firft, it requires no fait. Secondly, it cm- 
ploys more hands, coals, and other materials. 
Thirdly, it confumes the refufe of the fiih which 
have been falted. Fourthly, it will confume the 
ofFal of whales, which at prefent are thrown to 
the dunghill, and alfo thofe myriads of fifh which 
are driven on Ihore on the coafts of ^ the BritilQi 
ifles, by tempeils, or the purfuit of voracious 
fiih.' Mr. Fordyce, of the Houfe of Commons, 

* Sec Vol. VIL p. 346. of this work, which Sir John 
Palrymple informs us firft furniffaed him with the idea of 
thcfc difcQYcries, 
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told me that he once bought fome tons of. her- 
rmgs, which had been driven on fhorc on his eftate, 
for a bottle of brandy. Laftly, the falting bufi- 
tieft can take place only in the filhing feafon, 
when the fifli are frelH ; whereas the other will 
hai'C three working times. Firft, the frelh fifh 
will be falted. Secondly, thofe turned to pu- 
tridity, even though three or four weeks old, 
may be turned into oil. Thirdly, the reftife of 
both, and the fuperabundance of fi(h which can- 
not be ufed in falting, or making oil, can be 
turned into faponaccous matter, and made intd 
foap during all the reft of the year. 

^ What are the proper places for fuch an 
eftablifhment ? 

A. Cornwall, for pilchards; the Ifles of Man or 
Anglefey, for cod ; Shetland and rlie Firth of 
Forth, for herrings, where they are to be had for 
a/, a ton ; but, above all, Hartlepool, if the fi{h 
be OS numerous as I have heard, becaufe, to that 
rendezvous on the.eaft lide of the ifland, might 
be brought the offal of the whales of Scotland, 
Newcaftle, Whitby, Hull, and London. 

^ What do you know of the dog-filh for the 
purpofe of making foap ? 

A. I know notiiing of dog-fifli inyfeJf, but have 
been told by foap-makers, that they would make 
foap beft. The duke of Athol told me, that they 
were in vaft numbers round his Ifle of Man, de- 
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ftroyed the herrings, cod, and other fifh, and 
were called the tyrant of the fea there. To which 
Sir Jofeph Banks added, that they were a real 
linall Ihark, which not only deftroyed tlie filh,- 
but prevented fifliers from getting lifli, becaufe 
they fwallowed the bait and hooks, entangled the 
nets, and, when the iilhers took them, they 
threw them away. 

^. Will the prefent duties require .to be va- 
ried, fo far as relates to foap made of fifh ? 

A. They will not, if the foap can be made as 
cheap as I think, otherwife the tax muft be ac- 
commodated to the value. 

J^ Do you think that a bounty fhould be 
granted on making foap from dog-fifh ? 

A. Commercial and political interefts both re- 
quire it. 

^ Have you thought of any plan, whereby the 
converfion of fifh into foap may be brought into 
public notice and ufe, without putting the public 
to expence, and with a faving to the public ? 
Whit may tliat faviug be, and on what do you 
calculate ? 

A. Government has works at different fiations, 
carried on at its own expence, for bread, beer, 
portable foup, four-crout, &c. for the feamen. 
Now, my idea is, that they fhould have one work 
in Cornwall, and another in the North, or at leaft 
one ibmewhere, to make foap for the Ibamen and 
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foldiers. A foldier is allowed 171. and 4^. a year 
for wafhing ; and, I believe, a feaman cofts ftill 
more. A faving of 5/. a year on each man, at 
this rate, would be 100,000/. a year. But this is 
a trifle, in comparlfon of preferring the health of 
the men, and therefore it would be better to give 
them more of the foap, and at a cheaper rate. It 
is known to the experience of every one, that 
clean woollen and linen contributes to the health, 
and confequently to the fpirits, of men. 

J^ Have you a patent ? 

jt. Having been carelefs in talking of our con- 
trivances, I was afraid that fome pcrfon might 
fteal out a patent againft us, ufe it as a monopoly, 
and turn it into a reftraint againft government 
itfelf. But my intention was, to furrender the pa- 
tent to the public, if it interfered with the public 
intereft, on getting fome Ihare of the faving, if 
there was a faving, and nothing, if there was 
none; and to leave the adjuftment to Lord Liver- 
pool, to whom alone the public owes my fuccefs, 
if I Ihall be fuccefsful, becaufe he kept up my 
fpirits when almoft every body elfe was preju- 
diced againft the attempt. 
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XL Specification of the Patent granted to Afr J Wil- 
liam MuRDOCK, ofRedrutbj in the County of 
Cornwall^ Gentleman; for a Meibod of making 
(from the fame Materials y and by Procef/es intirely 
newy) Copperas, Vitriol, and different Sorts of Dye 
or dying Stuff, Paints, and Colours ; and alfo a 
Compqfition for preferving the Bottoms of all Kinds 
of Veffels, and all Wood required to be immerfed 
in Water, 'from Worms, Weeds, Barnacles, and 
every other Fmlnefs which ufuallj does or may 
adhere thereto. 

Dated May 2, 1791* 

1 O all to whom thefe prefents fhall come, &c. 
Now KNOW YE, that I the faid William Mur-^ 
dock, in compliance with the faid provifo, do 
hereby defcribe and afcertam the nature of my 
faid invention, and declare that the feme is to be 
performed in manner following ; that is to fay, to 
make the yellow paint and dying-ftuff, and for 
preferving fhips' bottoms, and other wood im- 
merfed in water, from worms or other foulncfs, 
take any quantity of pyrites, (commonly called. 
Vol. IX. O in 
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in Cornwall, mundick ;) which pjrrites or mun- 
dick contains fulphur, arfenick, and ores of 
zinc ; or taXe any mmerals or ores which con- 
tain fulphur, arfcnick, and ores of zinc : put 
the fame into a kiln, houfe, oven, cone, or 
heap, covered nearly clofe, and then fet the 
fanae on fire, adtnttting no more air than is 
fufficient to caufe the faid pyrites, mundick, 
or other minerals or ores, to burn ; the fume 
er fmoke of which muft be conduced through 
a flue or conduftor, from the top, fide, or 
bottom, of fuch houfe, kiln, oven, cone, or 
heap, into, a receiver, in which receiver the 
fmoke is condenfed ; by means of which conden- 
fation, a fine yellow powder, fit for painting, dy- 
ing, paying and .prefcrving Ihips' bottoms, and 
all wood immerfed in water, is produced in the 
receiver. Or, take any quantity of ores of aric- 
nick and fulphur, called pyrites, and commonly 
diftinguifhed, in Cornwall, by the name or ap- 
pellation of mundick, and add thereto about one- 
fixth part of the ores of zinc ; which, being 
burned or condenfed in manner before mention- 
ed, produces a fine yellow powder, fit for paint- 
ing', dying, and paying and preferving (hips bot- 
toms, and all wood immerfed in water, as afbre- 
iaid; and, by increafing or leifening the quantity 
of ores of ;jinc added to the pyrites, various tints 
in the faid yellow powder will be produced, ac- 
cording 
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cording to the quantity of ores of zinc fo added 
to the pyrites. Or, take the ores of arfenick and 
fulphur, called pyrites or mundick^ and burn and 
condenfe the fame, as herein before . meiuioned ; 
and this will alfo produce an inferior kind of yellow 
powder,but equally good with the before-mention* 
ed powder, for paying or preferving (hips' bottpms, 
or other wood immerfed in water. And, to make 
green vitriol or copperas, take any quantity of the 
remains of the above calcined ores or minerals, 
after the fame are burned, and wafti the fame in 
water, and then place fuch water on the top, or 
any other part of the aforelaidkiln, houfe, oven, 
cone, or heap, whilft burning ; and caufe the wa- 
ter to evaporate by the heat of the ores or mine- 
rals, then burning in the faid kiln, houfe, oven; 
cone, or heap. Or, caufe the faid water to eva- 
porate, by the heat of the fun, to a cryftallizing 
point, and let the lame ftand for twenty-four 
hours, or longer, and cryftals of copperas or 
green vitriol will thereby be produced. In wit- 
pcfs whereof, &c. 
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XII. ^pecificatUn of tbi P stent granted to ,Mr. 
*H!^HRiSTOFHER WiLSON, /ate iff Scarborough^ in 
the County of Tcrkf Majler Mariner^ but now of 
Wejlminjler ; for a Method of combining Timbers, 
applicable to tie Improvement of J^aval Architect 
iure^ and aU ponderous and lar^e Works fompofed 
of Wood. 

VITH A.PLATJ8, 
PatedOa. I J, 1 795, 

'JL O all to vvhom thefe prefents fliall come, &c. 
Now JLNOW YE, that in obedience to the fai4 
letters patent, and the provifo therein contained, 
I the faid Chriftopher Wilfon do hereby defcribt 
and * afccrtain the ns^ture of my aforefaid inven- 
tion, and the manner in which the fame is to be 
performed, in manner following; that is to fay, to 
make mails, beams, or oth^r worka compofed of 
wood, by combining timbers according to my 
faid invention, four or more pieces of timber are 
to be laid together, as reprefented by the figures 
marked A and B^ contained in the plan or draw- 
ing 
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^ng annexed hereto, (fee Plate ,VL) both which 
ihew the end-view of the timbers ; A, containii^ 
a combination of* four^ and B^ of nine^ pif ces pf 
timber. To combine thefe, dove-tail or plain 
mortifes are to be cut, of a diagonal or inclined 
diredlion, as reprefented in the four timbers de- 
fer ib^d in the faid plan^ drawing, and nutrkcd 
C, D, E, and F ; half pf each mprtife to lie in P 
and D, and half in £ and F ; and iimilar mor- 
tiles are alfo to be cut through the right-angle 
junction of the four timbers, as reprefented 
therein by the numbers i, 2, 3, 4, and 5; aftpr 
which, the face C and D being laid on £ and Fj 
a dove-tail or plain ilott, lock, or , bolt, made pf 
wood, is to be driven tight through each mortife^ 
jiS e^chibited by Figure G, in the faid plan pr 
drawing, wliich reprefents three of fuch timbers^ 
with the ilotts, locks, or bolts, driven therein ; 
the fourth being omitted, to (hew the direAioa 
of the flotts, locks, or bolts, when the four are 
united : at the extremity of each flott, lock, or 
bolt, wedges made of wood or metal may be 
driven, where deemed neceilary. By this method^ 
numerous timbers may, in like manner, be com- 
bined, according and in proportion to the thick- 
* pefs and ftrength required ; the iame flott, lock, 
or bolt, in every inftance, being made to pais 
diagonally through the diameter of the whole. In 
3 pigducing 
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' producing long pieces of timber by this method, 
the end junftidns muft be fufEciently floped, and 
lie over each other ; and each union of ends muft 
be fo difpofed of, throughout the whole length, 

' that two end-joints may not be oppofite or near 
each other ; and The work may, where neceffary, 
be. rounded off, as dcffribed by the circles on 
the aforefaid figures A and B, in the faid plan or 
drawing. The fame method of drilling flotts, 

^ locks, or bolts, diagonally into mortifes, may be 

' pnuJlifed with great advantages between the ribs, 

" timbers, or frames of fhips, either in building or 
repairing, as exhibited by figure H in the faid 

' plan or drawing ; and likewife in every other part 
of fliipping, and other large and ponderous works 

' Gompofed of wood, where ftrength and durability 

* are required. In witnefs whereof, &c. 
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XIII. Specificaikn of the Patent granted t0 Mr. 
William Whitmore, of Birmingham, in the 
County of Warwick^ Engineer ; for Improve^ 
ments in Machines or Engine J for weighing ff^ag^ 
gonSf and all other Carriages , as weU as Goodi or 
fVareSy of any Kind whatever^ 

Dated Jan. a6, 1796. 

1 O all to whom thcfe prefents ihall come, &c* 
Now KNOW T£, that in compliance with the faid 
provifo, I the faid William Whitmore do hereby 
declare, that the following ia a particular defcrip- 
tion of my faid' invention , and the manner in 
which the fame is to be performed; that is to 
fay, my method and principal improvements in 
making ixuchines or engines for weighing wag- 
gonSy and all other carriages, as well as goods or 
wares, of any l;ind whatever, (they being mofily 
placed in very damp places,) conlifts in fecuring 
tiie working parts from ruft, and reducing the 
fridlion, and in making the fulcrums and bearings 
of fuch materials as are not liable to be injured 

by 
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by ruft ; for which purpofe, they arc fo contrived^ 
that the faid fulcrums, with their bearings, are 
furrounded or inclofed within a box or trough, 
that has oil (or any other lic^uid er fubilance ca- 
pable of producing the fame efFeft) put into the 
faine, arid' therewith filled*, till the edges of* the 
fiilcrums are completely imrhcrged in the faid oil 
or liquid, llie whole' Ihould be then covered 
with leatKer, brafs,' wood, or any other matcriat,. 
fo as to prevent duff or dirt getting into the 
boxes, whereby the edges are preferved to a great 
length of time, and the machine is more accurate, 
and lefs liable to be out of order. The levers in 
which the fulcrums are placed, fo as to fuftain the 
bridge, are made of various forms and materials, 
fuch aswood^ caft'iron, wrought-iron, &c. &c. 
and' the boxes are* faiftened on as the engineer 
may tljih'k beft. To' as they are capable of con- 
taining oil, or arij other liquid, and in many in- 
ftarices applicable to old engines already ereAed* 
IriwitncIsiYhcrcof, &c/ 
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StIV. Attempt to introduce a better Method of wtrk^ 
ing Ships* Pumps than 'thofe in Common Ufe. 
By Mr. Robert Clarke, Surgeon^ in Sun^ 
iderland. 

WITH A PLAT^. 

The objedi of thig paper iSj to fupcrfedti the 
mode of working common pumps by what is 
called a brake. To employ much reafoning^ 
in proving the oppreffive nature, and trifling cf- 
. feft, of an exertion which fo many feamcn and 
others have felt to their coft^ and loudly com- 
plained of, may to fome appear unneceflary; 
but, that we may not be charged, by others^ 
with having taken too much for granted, it is pro- 
per to examine it pirticularly. 

In the firft place, the pofture is weak, and 
much force is neceffary to prefcrve it. It op- 
preiTes the man by over-ftretching his loins, on 
one fide, and incommodes refpiration by the 
flexure of the other fide. The motion of the 
fhoulder-joint is too large. The mufcles which 
a<ft on the arm-bone at this joint are vaftly dif- 

Vol. IX. P proportioDJUtt 
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pTopoitionate to the charge they fuflain, whea 
the arm vibrates on the (houlder-joint as a centre, 
and the force is communicated by the hand. Be-' 
fides this, the arms themfelves are at one inflant 
enfeebled by being thrown above the head, at 
another battered to numbnefs by violent lliock» 
downwards. 

The changes of dire<?tion in the effort and fuP 
taining-force are continual and rapid, and the 
body is a continued dead weight upon the legs. 

The aftion of rowing has not a defedk I can 
difcover. It is powerful to a furprifing degree^ 
and fo well adapted to a man's eafe, that he cam 
continue it a great lergth of time without fatigue. 
The motion i^ large, but is made up of eafy mo- 
tions in feveral joints. The velocity and refift- 
ance fuit the mufeles employed : very little fuf^ 
taining force is needed, for the body is fupportedV 
and returns unloaded to its charge. To conclude ? 
the pofture is ftrong; the breathing free; and> 
happily for our purpofe, it is the daily exercife of 
fcamen, and may be applied to the working of 
ihips' pumps with the mere intervention of a 
crooked lever. 

Different circumftances having confpired tc 
draw my attention to mechanical refearch at an 
early age, and my profeflional ftudies having 
added the -affiftance of anatomy, I have occa- 
iionally amufed myfelf with inveliigating different 
• • ' • . . modes 
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foodes of apply tng' manual ftfoe* I hmrt fdt nf* 
ieff di0ati$iied with, many; but with none fo 
much as with the corimKm way of pucDpiQg^ ihipsit 

I viewed the feaman cut off from the affifianoe 
of his fcllow^reatures ; and hia ltfe> and often 
immenfe property, dependant on the efficacy of 
a pump^ The beft-conflruded vei&ls axe fubjed 
to numerous accidents which nmy render tfaeni 
leaky ; and yet the only means of clearing them 
(large veilels excepted) is a pump, to be wfxw^t 
by manual labour, applied in a manner the maft 
oppreilive ahd ineffedhial lyitbin the field of 
mechanics. 

To introduce a better method, I have been at 
much pains apd fome expence ; but a fucceft 
highly grateful tq me has followed my exertional 
So long ago as the yeac i7()^> I revolved the 
matter in my n^ind, and came to the decifion^ 
already ftated, in favour of .the action of rowings 
as a mode of w<K^]dng ihips* pumps. I made mo* 
dels and drawings) reprefenting di^rejii ways of 
putting the contrivance in prafUce ; but, from a 
variety of purfuits occupying the whole of my 
leifure, it was not until January, 17979 that an 
oppottUQity occurred of giving a trial to the 
plan. 

A trial was tlien made on board die Archimcr 

iks^ Captain James Hills, a fine new veffel^ 0(350 

Pa tons 
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tons burthen, and belonging to this port. Ti^o 
common pumps, with caft-iron chambers, fiv^ 
inches and a half diameter, were placed in the 
ufual manner : one was mounted with an ordi-r 
nary brake; the other with the crooked lever, 
as reprefcntefi in Fig, j. (Sec Plate VIL) The 
pumps were repeatedly wrought, in the prefcuce 
of feveral parties, conlifting of people of confe. 
quence, and of judgement in thefe matters, with 
an uniform decifion in favour of the crooked lever ; 
the punip to which it was affixed delivering more 
than twice as much water as the other, in a given 
time, and with lefs labour : each pupap was 
worked by two men. The pumps were equally 
well made ; and that one wrpught by the brake 
delivered as much as any pump mounted in that 
way could do. The apparatus was by no means 
cumberfome upon deck. The veflel was fnow- 
riggcd ; and the feat, which was movable, hooked 
to the tri-iail-maft, and alfo to the combings of 
the pump. The whole- of the working parts, and 
the feat, were kept below deck, when not em- 
ployed. 

Innovations in any lipe are cautibufly admitted: 
in moft cafes this is proper ; with nautical men 
perhaps peculiarly fo. A doubt prevailed left the 
tolling of the fliip, when at fea, and expofed to 
jhe breakers paffing ovef her, might not deftroy 

tlie 



Digitized by 



Google 



4f working Ship^ Pumps. 109 

the advantage of the new method : this doubt, 
however, was foon removed. 

The firft voyage the veflel made was to the 
Baltic ; flie had a very ftormy paffage, and made 
much water. Here the charafter of the inven* 
tion became fettled; for, after repeated trials, 
the crew gave it fo decided a preference, that, 
when one pump only was to be wrought, they 
ufcd this ; and, when both pumps were needed, 
they ftrove who Ihould get to the new one. The 
impreflion made by fufFerings on the minds of 
feamen are proverbially tranfient : this remark, 
however, has its exceptions ; for the report of the 
above-mentioned ihip's crew did as much credit 
to their hearts, as it gave unalloyed pleafure to 
jny feelings. 



Explanation of the Figures. 
(See Plate VII;) 

Fig. I. repreftnts a ftarbqard fidc-view of the 
apparatus. A, the main-maft. BCD, the 
crooked lever. E, the rod of the handle, at 
which two men, feated, draw as if rowing. F, 
the fpear of the pump. G, tjic pump, which, for 
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lias propavtioB of lever^ and quantity of moving 
power^ is five inches and a half diameter in the 
working-chamber^ and eighteen feet lift. 

Sig. 2. reprefents the fame apparatus, feea from 
bef<Hre. A, the main-maft. Both pumps are feen 
ia this view, where references are omitted^ as 
unneceilary. 

Fig» 3»-^dubits the handle, as it appears nifhen 
viewed from above. A, a ftud, which, being 
inferted into one of the holes of the crooked te<* 
ver, at D> receives a fore-lock. B. a joint in the 
handle, by means of which the wooden cio&* 
bead C, may be folded cloie to the crooked le- 
Yer> when nol in ufe* 
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XV. On a new Method of preparing a TeJi^Lifmnr^ 
to /hew the Prefence of Acids and Alkalies^ in cb$* 
mical Mixtures. By James Watt, Ejquire^ of 
Birmingham^ Engineer. 

From the Philosophical Transactions of 
the Royal Society of London. 

1 H E fyrup of violets was formerly the teft of 
the point of faturation of mixtures of acids aad 
alkalies which was principally ufed ; but, fince 
tlic late improvements in chemiftry, it has been 
found not to be fufRciently accurate, and the in- 
fufion of turnfol, or of an artificial preparation 
called litmus, has been fubftituted in the place 
of it. 

The infufion of litmus is blue, and becomei 
red with acids. It is fenfible to the prefence of 
one grain of common oil of vitriol, though it be 
mixed with 100,000 grains of water ; but, as this 
infufion does not change its colour on being 
mixed with alkaline liquors, in order to difcovcr 
whether a liquor be neutral or alkaline^ it is xit^ 
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ceflary to add fome vinegar to the litmus, fo! di 
juft to turn the infufion red, which will then be 
reftored to its blue colour, by being mixed with 
any alkaline liquor. 'The blue infufion of litmus 
is alfo a teft of the prefence of fixed air in water, 
with which it turns red, as it does with other 
acids. 

The great degree of fenfibility of thia teft 
would leave very little reafon to fearch for any 
other, were there reafon to believe that it is al- 
ways a teft of the exadl point of faturation of 
acids and alkalies, which the following f^£t feems 
to call in queftiori. 

I have obferved, that a mixture of phlogifti- 
cated nitrous acid with an alkali, will appear to 
be acid, by the teft of litmus, when other tefts, 
fuch as the infufion of the petals of the fcaflet 
role^ of the blue iris, of violets, and of other 
flowers, will fliew the fame liquor to be alkaline, 
by turning green fo very evidently as to leave 
no doubt. 

At the time I made this difcovefy, the fcarlet 
rofes, and feveral other flowers whofe petals 
change their colour by acids and alkalies, were 
in flower. I ftained paper with their juices, and 
foimd that it was not affeAed by the phlogifti- 
cated nitrous acid, except in fo far as it afted the 
part of a neutralizing acid ; but I found alfo, that 
5 paper 
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^ajpcr ftained in this miariner, was by no means 
fo cafily afFefted by acids of any kind as litmus 
^as, and that in a (hort time it loft much of that 
degree df fenfibility it poffefled. Having occa- 
fion, in winter, td repeat fome experiments ifi 
which the phlogifticated nitrous acid was con- 
cerned, I found my ftained paper almoA ufelefs. 
1 was thferefore obliged to fcarch for fome fubfti- 
tute among the few vegetables which then ex- 
ifted in a growing ftate ; of thefe^ I found the 
red cabbage (hrajftca rubra) to furnifh the beft 
teft, and, in its frefh ftate^ td have more fenlibi- 
lity, both to acids and alkalies, than litmus, and 
to afFard a tnore decifive teft, from its being na- 
turally blue % tutning green with alkalies, and red 
\vith acids : to which is joined the advantage of ^ 
its not being afFe6ted by phlogifticated nitrous 
acid, any farther than it a6ts as a real acid. 

To extract the colouring matter, take thofe 
leaves of the cabbage which are freflieft, and 
have moft colour ; cut out the larger !tems> and 
mince the thin parts of the leaves very fmall; 
then digeft them in water, about the heat of 1 20 
degrees, for a few hours, and they will yield a blue 
liquor, which, if ufed immediately as a teft, will 
be found to poflefs great fenfibility. But> as this 
liquor is very fubjeil to turn acid and putrid, 
and to Ibfe its fenfibility, when it is wanted to 
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be preferved for future ufc, the following procefles 
fucceed the beft. 

I. After having minced the leaves, fpread 
them on paper, and dry them in a gentle heat 
When perfeitly dry, put them up in glafs bottles, 
well corked ; and, when you want to ufe them, 
acidulate fome water with vitriolic acid, and di- 
geft or infufe the dry leaves in it until they give 
out their colour ; then ftrain the liquor through a 
cloth, and add to it a quantity of fine whiting, or 
chalk, ftirring it frequently until it becomes of a 
true blue colour, neither inclining to green nor 
to purple : as foon as you percei:ve that it has ac- 
quired this colour^ filter it '^immediately, other- 
wife it will become greenifh, by longer ftanding 
on the whiting, or chalk.' 

This liquor will depofit a fmall quantity of gyp- 
fum, and, by the addition of a little fpirit cf 
wine, will keep good for fome days ; after which, 
it wall become a little putrid and reddifli : if 
too much fpirit is added, it deftroys the colour. 
If the liquor is wanted to be kept longer, it may 
))e neutralized by means of a fixed alkali, inftead 
of whiting or chalk. 

a. Bat, as none of thefe means will prefervc 
the liquor long without requiring to be neutra- 
lized afrefli, jiift before it is ufed; and, as the 
putrid and acid fermentation which it undergoes, 
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and perhaps the alkalies or fpirit of wine mixed 
With it, feem to leilen its fenlibility ; in order to 
preferve its virtues, while it is kept in a liquid ftatc, 
fome frefh leaves of th^ cabbage, minced as has 
been directed, may be infufed in a mixture of 
vitriolic acid and water, of about the degree of 
acidity of vinegar ; and it may be neutralized, 
as it is wanted, either by nneans of chalk, or of . 
the fixed or volatile alkali. But it is neccflary to 
obferve, that if the liquor has an cxccfs of al- 
kali, it will lofe its colour, and become yellow, 
from which flate it cannot be reftored ; therefore 
care fliould be taken to bring it very exaftly 
to a blue, and not to let it verge towards a 
green *. 

By the fahie procofs, I have made a red in- 
fuiion of violets, which, on being neutralized, 
forms at prefent a very fenfible teft; but how 
long it will preferve its properties I have not yet 
determined. Probably the coloured infufions of 

* Since writing the above, I hare found that the infufionf 
of red cabbages, and ^of various flowers, in water acidulated 
by means of vitriolic acid, are apt to turn mouldy in the 
fummer feafon ; and alfo, that the moulding is prevented by 
the addition of fpirit of wine. The quantity of fpirit which 
is neceifary for this purpofe, I have not been able to afcer- 
tain; but I add it by little at a time, until the progitfi of 
^e i^ou|ding is prevented. 
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other flowers ixiay be prcferyed in the famp man-' 
ncr, by the anti'fceptic power of the vitriolic 
acid^ fo as to lofe little of their origii^al fenii<s 
bility. Pap^r frcfli ftained with thpfe tefts, iq 
their neutral ftate, has fufficient fenfibility for 
many experiments ; but the alum and glue which . 
enter into the preparation pf writing-paper, fecmi 
in f«me degree, to fix the colour; and paper 
which is not fized;, becpmes fomewhat tranfpa- 
rent, when wetted, which renders fmall changes 
of colour imperceptible ; fo that, where accu- 
racy is required, the teft fhould be ufcd \n a li- 
quid ffate *". 

* I have found that the petals of the fcarlet rofe, ^nd thofc 
of the pink-coloured lychnii, treated in this manner, affofc^ 
very fcnfible tefts. * 
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XVI. On the ASion rf Metallic Oxuks and Eartb$ 
upon Oils, in low jpogroes of HeaU By Mr* Pe- 
TEH Henry, 

From the Memoirs of the Literary and 
PHiifQsopRXCA;. Society of Mancrsst£&< 

X HE high degree of colour poflcfled by maxny 
of the expreffed and fatty oils rendering them 
unfil: for feveral ufes in the arts, it appeared to 
\>t a defirable objeifl to difcove? a mode of de^ 
priving them of their colouring particles. 

For this purpofe, the following experiments 
werie inftituted. 

I., Two ounces of fpermaceti-oil were digeiled , 
with OHQ drachm of white arfenick^ in a heat of 
1 80^ of Fahrenheit, during fix hours; and left 
to ftand till morning. The oil was then per- 
fefftjy clpar and colourlefs, and much heavier than 
it was previous to the experiment : a great part 
of the arfenicli;, however, remained undiffolved, 
at the bottom of the digefting veilel. 

a. Two ounces of linfeed-oil were digeiled wit|x 
one drachm of white arfenick^ under the fame cir- 
^umftances with theformer, In^ t}ic. moming» 
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very little alteration being perceived in the mix- 
.turc, it was expofcd to a fonicwhat greater heat. 
In two hours, the oil appeared brighter and clearer, 
much of the arfenick being diflblved ; but it yet 
ret^ip?d a grjeat.paut of its original colour. There 
was a conliderable depofition of mucilage ; the 
arfenick which remained undiflblvcd being tinged 
of a light yellow colour. 

^, Green olive-oil was treated in a fitnilar man- 
ner with the fpermaceti-oil, and attended with 
the fame refult. 

4. Thick train-oil was digefted with a drachm 
and a half of white arfenick. No great alteration 
was obferved in the colour of the oil, though it 
was evidently rendered clearer, and more limpid. 

When the oils were at the greateft heat, a briik 
cfFervefcence took place, in all of them, upon 
Ihaking the bottles, but immediately difconti- 
nued, on the s^rfenick being fufFered to fubfide, 
*When poured on the hands, they inftandy lliri- 
veiled the Ikin, and were either abforbed, or 
foon dried up. Two phials of N'. i and 2, be- 
ing left expofed to the action of air and light, for 
fome months, were not in the leaft changed. 

As it was evident, that a conliderable portipn 
of arfenick was diflblved in all the foregoing ex- 
periments, I wifhed to fee if it could be prcci- 
pftated, and at the fame time the oils be left pure^ 
and deprived 6f* colour; though with no great 
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liopes of fucccfs, from the known property of 
the mineral acids to render oils thick and dif- * 
coloured. 

5. Part of N*. I being poured into a phial, 
three or four drops of ftrong vitriolic acid were 
added. The arfenick immediately precipitated, 
leaving the oil as pure and colourlefs as before. 

6. The fame quantity of vitriolic acid being 
added to N^ a, 3, and 4, the arfenick was in 
like manner precipitated. N®. a feemed even 
clearer than before the addition of acid. 

7. Nitrous acid being added, in the fame pro- 
portion with the vitriolic, the colour of all the 
oils was inftandy changed to a dark brown, ex- 
cept the fpermaceti-oil, which was not much af- 
feiSled; the tviin and linfeed oils fufFering the 
greateft change. In all of .them a flight efFer- 
vefcence took place. 

8. Marine acid occafioned a precipitation, which 
foon rediflblved, in all of theni. - 

9. Both the fixed alkalies immediately coagu- 
lated the oils ; the water, in which the folution of 
alkali was made, fubiiding to the bottom of the 
veflel, along with the arfenick. 

10. Three ounces of fpermaceti-oil were di- 
gefted with one drachm of litharge, during fix 
hours, in about 200** of Fahrenheit. The oil be- 
came much clearer than before the experiment, 
but not near fo colourlefs as when treated wttK 
arfenick : the litharge was changed to a whtta. 
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colouti Rut of the oil being poured off, ahd 
the hcdt dfterwards increafcd, it foon became! 
thick aiid high coioared. 

iit Linfeed^oil, expofed td the fame degree 
of heat^ under fimilar citcumftances, underwent 
the fame changes. 

12* Train-oil was little afieAed ih low degrees 
of heat, but, in higher degrees^ became difco- 
loured. 

13. A few drdps of vitriolic acid being added 
to a portion of N**. 10, before the heat had been 
increafcd, the litharge was precipitated > and the 
oil left pure and clear, though hot quite colourlefsi 

14. Vitriolic acid being added td the linfeed 
and train oils, N^. it and il, a very fmall preci- 
pitation of the litharge took place j probably ow- 
ing to the heat not having been fufficiently great 
to diffolve it in large quantities, which had been 
found to be the cafe with the fame oils, when di- 
gefted with arfenick. 

15* Nitrous acid, when added, inAantly changed 
the colour of all thfee (N^ 10, ii, and 12^) to a 
dark brown j N^* it and 12 became thick and 
glutinous. 

16. Marine acid precipitated the litharge. 
Upon being left to ftahd, the linfeed and train 
oils alTumcd a much darker hue than they had 
previous to the addition of the acid. 

17. Alkalies coagulated the oils^ as in the for* 
tter experiments with them. 

4 18. Two 
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it. tWo btmtts b( fpeFmaceti^)il and half a 
drachtti of fcd-lead, Wtre dlgeftcd during eight 
hours. The oil feetxied not in theleaft changed ;• 
but a fmall quantity df the lead rettUiin^ Ai& 
jwiided, ahd gave it a flight pink c4ft* The heat^ 
the next day^ v^as gradually increafed^ with as lttd« 
fuccefSy till the oil was brought to nearly ^ boil« 
ing heat ; it then became dark^nd dif<:oloured« 

19. Linlbed^oil was tried in the £sune propor^ 
don^ with the like refult. 

ao. Ttain-oll was treated in tlie fame mode tt 
the others^ with one drachm of red-lead< On in<« 
cre^ng the heatj it formed a very thick dark 
Coldured malsi 

ai. White -lead, and the ojcide oC co^i 
which Is formed upon the diftillation of acetated 
cdppet^ had the fame cfftA with the red-lead* 
But lefs of the Cfitide of copper aj^arcd to b« 
difTolyed than of the oxides of lead. 

Hot meeting with the fticcefs I was at ^ril led 

to expedl^ from the digeftion of the oils with the 

metallic oxides^ I fubmitted them to the n£tiom 

«of different ptire aerated earthsj ttnd«r the iam0 

degrees of heat 

&a. Two ounces of ipermaceti^oii and oM 
drachm of the earth of alum^ precipitrted from a 
foludon of alum by the vegetable fixed alkalf^ 
were placed in a fand heat, of from, 1 80^ to 1 90" ol* 
J^ahrenheit, and fuffcred to remiua there during 

YquITL R three 
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three hours. The oil became clear and coteur-* 
kft, the gluten having precipitated with the earth 
to the bottom of the veflcL . 

23. Two ounces of linfeed-oil and one drachm 
and a half of pure clay, were fubjcdled to the fame 
degree of heat as the fpermaceti-oiL This oil 
likewife became very clear^ and much lefs co- 
loured : a coniiderable depofition of mucilage 
was obferved upon the furface of the day. The 
combination of the mucilage with the linfeed-oil^ 
appeared to be much Wronger tlian that of the 
^ermaceti-oil with its gluten. 

24. Train*oil was likewife rendered much purer 
by digeftion with the fame earth ; but was in no 
degree, equal cither to the fpermaceti or linfeed 
oils. . 

25. Both aerated and pure magnefia precipi- 
tated the mucilage whilft the oils continued 
warm ; but, as they cooled , the mucilage and 
diagneila rofe» and mixed again with the oils. 

: 26. Ten grains of. pure calcareous earth being 
added to one ounce of each of the oils> in the 
cold, turned them thick^ and dark coloured. 

27. Aerated calcareous earth had little effect: 
upon the oils, either heated or cold. 
. In all thefe experiments with the earths, not 
the fmalleO: p^ticle feemed diflblved, as, on the 
^dd^ion of any of the acids, they inftantly 
changed to a very dark colour, Thofe oils to 
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Which the nitrous acid was added, became mtick 
barker than thofe in which the metuUic oxides 
}iad been digefted, and to which the fame addi- 
tion had been made. 

It IS well known, that oils obtain the property 
of drying more quickly, by being boiled, either 
alone, or in conjundlion with metallic oxides, 
and argillaceous earths. Oil, according to M. 
Lavoifier, confifts of hydrogen or the bafis of 
inflammable gas, and carbone, the bails of car- 
bonic acid or fixed air. The metallic calces con- 
lift of the metal united to oxygen or the bafis of 
pure air. According to this fyftcm of chemiftry, 
the metal, when boiled in oil, gives up oxygen to 
it, while the mucilage of the oil unites to the me- 
tal. It feems therefore probable, that in high co- 
loured oils the carbone is fuperabundant ; aiid that, 
by digefting the calces of metals in a lower de- 
gree of heat, a part of the oxygen of the calx 
may combine with the fuperfluous carbone, and, 
forming carbonic acid, tend to.diveft the oil of 
its colour ; while the oxide, attrafting the muci- 
Jage, may contribute to the fame end. 

How far this theory may apply to the explana- 
tion of the foregoing experiments, I do not. pre- 
tend to determine. It is remarkable, however, 
that one of the earthy fubftances, viz. the alu- 
inine, which is not known to contain either ox- 
ygenous or carbonic gas, decoloured the oils 

R s more 
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mwe fowttftitty than moft of the metallic oKide^ 
$fid eqinllj with any of thttn* This earth has 4 
firong attra^ion for col wring matter » wd OA 
this property depends its ufe in dying. 

J^t, on the fuppofition that the above theory 
is juftj it may he expected, not only that oils 
may bo deprived qf colour, but th^ rancid dik 
may be reftotred tq fweemefs, by the metallic ox* 
ides. My father formerly found * that rancid 
cil, expofed to ftreams of c^bonic gass waa 
IWeftened. Tlie fame efie^ may he produced 
by the fame gas, formed in the procefs;^ and 
indeed, though I was not particularly attentive ta 
this qircumflance, I thought the train-oil ws^ di« 
mini(hed in rancidity; and the fperm^^eti-oil, 
which was k^pt for feveral inonths after e:!^pofuir» 
to he^r, continued fweet. 

Anuher circumfHnce, worthy of remark, i$^ 
that though concentrated vitriolic acid, on addition 
to pik» blackens them,^ and gives out a fulphure* 
pu9 fineU ; yetj^ wheii dropped ii^to oils in whichi 
the ipetaUic ^alc^a have been digefted, it com<> 
bines with the cakes, and precifMtates them, with- 
m% either difeoJlouri^i^ th* pikj^ o? chaii^n^ 
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XVII. CmtimatUn of M. Ribaxjcovkt's Obfnr^ 
vaticns on She Compojliian ^f Writing- Lii^ 

(From Page 70.) 

It m laid, that fulphate of irwi caufea thoTe fhifft 
which are dyed with it to feel rough to the 
touch, and that it alfo corrodes them* ShoiUfi 
pot thefe defeats be rather attributed to the fir^ 
coarfe precipitate already fpokeaoli 

Its coarfenefi is fuflSident evidence that it can- 
not penetrate to the internal pores of the fil^'es of 
the wool. It appears that all it can do is, to at« 
tach itfelf to their furface, and to lodge itfelf, as 
it were, in the intervals left in the texture of the 
flqth; and that it wears them, on account of i|i 
hardnefs. For^ if we admit, as we cannot help 
doing, that the fulphate of iron has been decom- 
jpofed, and that its acid is famrated with the gal- 
lic earth, we can no longer conHder it as being 
4:aDable of corroding the fluffs which are dyed 
with it 

The fiaeneis of the two following precipitates, 
MWl portifivbtrly of the thirds which is alfo of a 
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126 On the Cmp^picn 

blacker ^roloiir than the two firft, feems to me 
alfo to explain why the black dye ufed by hatters 
(which, with refpcft to the proportions of its in- 
gredients, is, as M. Berthollet has remarked, ra- 
4ihcr an ink than a^ dye), will not dye fiik at fix&^ 
but dyes it very well, after a certain number of 
bats have been paffed through it. 

I ftiall not entier more largely into this fubjeA ; 
It is fufBcient for me to have pointed out in what 
inanner my difcovery may be applied to the 
'theory of dying black. By attentively confider- 
ing the matter, affifted by the excellent obferva- 
lions of M. Bertholiet, which agree perfeAly well 
with mine, it appears to me eafy to form an exaft 
idea of the efFeft of galls on the fulphate of iron» 
in the black dye ; not only when that dye is ap^ 
plied to wool, but alfo when it is applied to filk : 
and I think, that we may perhaps be able to ap- 
ply that dye to thread and cotton, with more ef- 
fedt than has hitherto been done, and without 
being obliged to have recourfe to a folution of 
iron in vinegar. 

The difcovery of the forementioned earthy fait 
in galls, ferves to explain the cffccfts they produce 
when they are ufed in preparing wool, filk, 
thread, and cotton, for the black dye. 

I iball now return to ink, and (hall give my 
* opinion refpeAing the theory of the phaenomena 
Twhich take place in the decompofition of fulphate 
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^ of iroD by galls. By takipg the weight q£ say 
three precipitates colkdlivcly, and compariog, 
their colours^ I hope to be able to ihew^ that all 
the acid of the fulphate. of iron was united to all 
the gallic earth ; and that all the oxide of that 
metallic fait was precipitated of a black colour^ 
by the colouring matter of the galls : in fhort, 
that ink owes its colour to this precipitate, which 
is not diflblved^ but merely fufpended, in the 
liquor. 

But, before I enter into this ^cplanation, I 
think it proper to make fome preliminary obfer- 
vations. 

In tlxe iirft place, it mufi be remembered, that 
the decodlion of one pound of galb, when a fo- 
lution of potaih is poured into it, gives fix ounces 
of earth. 

Secondly, that fix ounces of oxide are alfo ob* 
tained from one pound of fulphate of iron, treated 
. in the fame manner. 

Thirdly, that water alone, when employed in 
fufficient quantity, decompofes fulphate of iron- 
Experience has fhewn me, that fix hundred and 
eighty parts of water completely decompofe one 
part of this metallic fait. 

Now it appears, that ray three precipitates, 
when united, weighed eighteen ounces; and the 
precipitate which I obtained from two ounces 
of each of thefe ingredients, weighed eighteen 
drachms; 

4 From 
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TrMi tbi^ calculadMi it follows, ^x&^ tfraC duP 
i(x ounces of gallie etnh, in combining with thtf 
fulphuric acid, abfofbed fix ooltces of it, with 
which they fofmed a fclcnite, the greater {Wtft ol' 
which was irbmediately precipitated, on account 
of its infolubility in water ; fof it appears, that 
dierc remained in the liquor rwiljr h^f an ounce^ 
or one twenty-fourth of the whole. 

Secondly, that the fecond and third precipi- 
tates conlifted of oxide of iron^ almoft pure ; bc-^ 
ing united only to the fore-mentioned fmail por- 
tion of felenite, and to the <;olouring-matter of 
the galls. The appearance of tjiefe precipitates, 
and their different degrees of fi lability, eren m- 
dined me to believe that the latter was entirely 
free from it; but I did not make any eiqperiments 
to determine the matter. 

The different degree of intenfity I obferved in 
the colour of the pitcipitates, is very impomnt, 
and helps to confirm what I have here advanced^ 

The greyilh-blue colour of the firft precipitate 
fhews that it coniifts only of felenite^ which has 
taken that colour becslufe it was depofited in^ 
coloured liquor ; and alfo becaufe it haS| in it« 
precipitation, carried off a fmall portion of co« 
loured oxide of iron. 

As the fecond precipitate is of a porpliih-bltitf 
colour, and the third of a blue more inclining 
to black than the fecond, I conclude that die lat- 
ter is the moft pure ; fince it is only oxide of iron 
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m)ndi ftoeiyes die faihck oolcmf frmn grilt: and 
t fuj^fei that the othen.are more Une^ merely 
beauife they arc CQmpafi9d\Qf black atid iriute^ 
or that their blackneft is more diluted. - 

M. Momiet examiiwd the prec]|iitMe of fid^ 
phate of iron by galls^ or» to uie hit own words^ 
by the aftringent priaciple ; he Ibuttd it to be of 
a very beauttfttl dark-'Uue colour^ and thinks it 
might be advantageouAy made u(e of in paintittg^ 

Although the formation of the fiilk precipitatt 
tnay be eafily eitplai|led| by the union of the ful^ 
phuric acid with the gallic earthy from which 
there' refults a felenite that is infoluble in water^ 
that is by no means the caft with refpeft to the 
twoothcfs* I iicft eiqplatned them^ by the decon^ 
predion of the new ferru^nous gallic (alt by wa» 
ter; but| having m<^e fully confidered this €Z« 
planation, I thought that the colouring-part which 
bad confined with the oxide of iron, might alfo 
be one of the caufes of its precipitation^ in con« 
curtence with the former* 

I thought 1 could not better endeavour to dear 
up this doubt, than by attempting the decompo* 
Iteion of fulphate of iron by pure water alone } 
Mdf after feeking to determine the exadt propor* 
tion of water re<)uiiite for that purpofe^ I founds 
« I hate already fbtted, that one part of this 
ftk could Mt be completely decompofed, by lefs 
than fix hundred and eighty parts of pure water. 

Vot.IX. S Comparing^ 
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in the manner juft meotroned with tfa# dxird af 
thofe. produced' by tneaas of galh, i obferred 
that the one obtained by watsr only was x>f a yel- 
Ibm coloal^ <i^olred eafity and completely, (mth 
efibrrefoence, but wtchouf the afiiiiance of heat^) 
mtttc nitric, iulpliunc, and acetotis atids, par- 
ttcolarly before it' bad been dried ; whilft tfat 
pther, \vUich, as i- before obferved, was of a 
blackilh ^{iouv, was not attacked by tfaofe acids, 
imlefs ai9ifted by heat, and waa only ^ partially 
diflbHred therein, with great difficulty and flow* 
nefe 

The colour of the firft pi^cipitace; the eafe 
with which it wiis diflblved in a new acid, and 
the effervefcence which accompanied if s diflbhx* 
tk>h, perfuaded me thaft it had been .ftpurated 
from it6 acid by a fuperabnndant quantity of ox- 
ygen, whfch k had taken in the .water; and laifo 
thought itfair to f«ppofe, that the Other had, oti 
the contrary, been precipitated by a^ fuperabtin*- 
dant quantity of phlogifton, which the tolOtfing 
principk of the galls had given to it r that is m> 
fay, that one had quitted itsfdvent^'becaufeehfe 
oxygen of the water had completed it9 csiii^$fdmi 
and dephlogiftication, which, tlje fui^rio 4iait 
had begun •/ ahd tlmt the Qthera»d.ftf>a»at5d frolic 
its foivent, becaufe it aMain£nl€^with* tke priiltiptfc 
of inflammabUlH- in th^ c^l<)iitipgr^*ltter of tk^ 
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gttlU * alfo that . tke -ir^h w» reftoptfy -^ftd eVen 
lurchargcd with.phldgiftoa;:in (hort, that it was 
brought into aftate fimikr to that in- which h 
exUla in Pruffi^ blue. 

The blue colour ef my precipitates, aad.tfat 
phaenoiDiena wiiich, as we have juft feen, thty 
prefent with acids^ led me to: perceive this ana^ 
k)gy (and particularly that of tiic two laft) with 
Pruffian blue; to convince myfdf of it, I de^ 
tercnined to expofe them to a geutlc fire, with 
an alkaline liquon r* 

The fir ft precipitate, as foon as it was penetrated 
with this liquor a little warmed^ elFervefeed pretty 
flrongljr, which announced the decompofition jaif 
the felenite; the liquor acquired a leddiAi hue» i 

The efibr^'eicence of the fecond was hardly" to 
Wi perceivedy and the colour of the liquor be* 
cante more deep. 

I obferved no ef&rvcfcence at all in the third, 
and the colour of the liquor was nearly as deep a^ 
that of the preceding. 

I repeated th& lame operation upon the thhrd 
precipiiate, with aoolmoniac or vohicile alkali ; the 
phaenomena were the fame as before. 

J then. poured- JEAofe drops of a iblution of ful- 
pkfte-of if da upOEthefe liquoni, after they were 
filftereil'End dttut^d with water^ and I obtained 
i^ibfp»liiulrKilffiaii UrieC - *• . 

•• ' S a I had 
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I had no leiiger any *drabt refpe^ing Che ana- 
logy of my precipitato widi Pruffian bloe ; and 
the above h&, conifinns my theory. It wa^ very 
clear, from thefe experiment!, that the firft pre- 
eifutate was a felenite, as I had fuppofed, fince it 
effervefced with alkaline liquors, and gave them 
but a very faint colour, in comparifon of that 
from the two others. It appeared alfo, that the 
fecond precipitate ftill contained felentte, as it 
produced a flight ef!ervefcence ; and that, if the 
third contained any of that ftibftance, it was at 
leaft in very fmall quantity, fince it caufed no 
fenflble effervefccnce. The intenfity of colour 
was alfo in proportion to the degree of homoge- 
neity of the matter of the precipitates. 

Laftly, thefe experiments ihew, that ammoniac 
may become faturated with Ptuffic acid, and form 
Prufiian blue, in the fame manner as takes pfaice 
with potaih and foda. 

Thefe fa6b being eflabliihed, the phmometia 
refpefting the decompoittion of fulphate of iron, 
by a deco6tion of g^Is, exphin themfelves $ fo 
alfo does the caufe of the black colour of ink, 
and that of the block dye. 

As foon as a fdutton of fiilj^te of iron in wa* 
ter is mixed with a decodtton of gi^, the fol^ 
phuric acid adlsupoa the earthy faafis of the gd«^ 
lie lalt, and forms a lelentte, whicb, being infiv 

JuUe 
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Itabk in water, is |»«cipitated. On Uie odier 
hand, ft pordan of die oxide of in>o» being qntttfcd 
by iti fbhrcnt, cb«^ itfdf with die cobarin^ 
niatter of the pSk, and, ca accoont of iti gipat 
liightMla, remains fiilpendcd in the UqiMV, which 

.it renders opttfuic, and of » bUck colour. 

Laftljr, A* gallic acid either difTobres s part 
ofdicftqpeffluous oxide of inm, or eliii ronaint 
free in dw liquidi tat, according to what I have 

' pefoR obuttvedt diere is no probabuity diat it 
can poffibly aft tipoft die iton, which is ftta- 
rated with cowMidiig suitter. 

This exptanadoa wQl be fiitt farther coDfirmed 
byfobfoqiienk dcperioMttts. . 



<y the Ef<a 9/ Ctmpmkf tr Lttwtod, wdk.U' 
Jpta t$ black CaUmt in liMtrol, aU ftgrtitdtri^ 
uitb r0tO $$ Ink, 

hemit coifiden k^ood as a yer^ ufefid in< 
trt^Hott in aikiBg ink, the colour of which, 
he bgtf it very much in^prores^ widiont goring 
k a difpofitioo to £ide. 

He £qra alio, that folphate of iron and gsBa, ki 
whatever proportioas they are emplojfed for n*> 
king ink, produce only differ^it (hades ofbiMnv 
bat that kgwood gites bUckneft to dM lifoir. . 

Ade. 
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A deeo6Uon of logwood contain^ f)o ialt with 
^ earthy bafis, as a deco^ion of galls does; it 
i$9 tliereforfr, not by decyuopoiing iutpfi^te of 
iron^ bj thla princii^e, that the lqg^;«pod a£if 
in producing a. hlack colour, but by chj^'gi^g 
the oxide of iron with its colouring mattert 
(which it i$ known .(q contain in great ab^n- 
dmcCy) in a degree to which we canAOt arrive 
without it$ affiftancc, . except by very xfXMc\\ aug- 
menting the quantity of galls;; too groat 4 propor^ 
tion of which, as we fliall fee hercoft^, i$^4etri- 
jnentalto ink, -- .. - -_ . ' . .; . 

. I have faidt ^f t;.^ decoction of logwood con* 
tains no fait with an . earthy baiiS;; . I jQ^^nc^ 
prove that it does not. 

If, into a decoAion of two ounces of this 
wood, a folution of t^o ounces of fulphajrc of 
iron be poured^ and the mixture be th^n diluted 
^th \vater, fo that the whol^ quantity of liquor 
confift of forty pounds, after ftanding twenty* 
four hours, a precipitate of a purple colour, very 
much inclining to l^lack^ .will :bj3 ^prpducSd, 
weighing tjiree quarti^Jis of an ouacif ; . the iifjuor^ 
ab9ve the prpi^ipitate will hav^ intiyely ioft itf 
colour. - » 

^Tlaf w<^kt-oC; the predpitfite, which- is only 
tl|§it,of theosiide contained in two ounces- trf fuj-* 
pJljj||C/ftf iiron, Ihews that no feleniteiis foruaed in. 
this^^pp^fiiga j qfli>f<myentlyy |I)atii\edett>eimi. 

•:A "of 
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jof iogwbcid'^as not precipiti^ed tUs oxtde by ^ 

action of an earthy fubftance yxpak the fnlphale 

mf 'trm% -i^ut? mpieiy'by ^ the aAioit of its.cojl|ouiring 

matter, janfiiattr^tbat of the water. ' - \ ^ . 

»^ ITa^ tfautiihe colourtng inattcr .bar concurred 

'vhhtkc»^^tef'?iD^cauli)Rg the precipttatton s be- 

caufe, if there had not been a great quantity Qf 

'^^Ur^V^ Ofily*of <<he*pxide wj^ulcl bav€ been 

^Nrdpicafttd ; if the quantity of water ba^ be«fi 

tery fmall^ there w^uld bave been (iparcely ai^ 

^•ipltatK ^ 

•M^.tteF^XpffiiMnt be repeated, wl^ tbf a44^ 
<*>n (tf ^twf^.i^infeft of galls xg> the fote^pfi^eniipo^ 
•qmiMiiiM^^ If^OOd aQ4 iulphatr of iron, t^ 
piiPCi|H|t&te m^]i weigh (wo ounces and a q^iarte;;; 
/ib»t il^^y^ w^ig^ ji^ xf^otc thaf tb^ ^taia^ 
fipm a n^ixfuFf pf ii^iiar qi^Ut^s fff g^» 4;^ 
iiilpt^^ ^f ifoi^, withouti vjy Wgwood:;. I?»J At 
viU.be •moH^ bl4ck. than t^t from d^ twiQ ifii- 
gnedi«iit& alQne; ... 

. £ogvu4)tei, therefore, ^s upon &dpb^f? of 
iri«i in a^fdjii^rent tBanner ffpm ^$. Us efl%fl^ 
is, to furnkb ^0 the oxide of ic9Q ^.great fufif 
charge of colouring matter ; which, try rj^xdqping 
ic iuibUlble in acids, forces it to quit the fuljphfi^ 
ri<; acid, and, at thu fame tlraei liinders tit ixQX^ 
being a<^ed upon by che gallic aci^^ This api^ 
^therwiie wo^ld not ^il fo jre4iflb<ve i.t|,(;^}c^i{i 
t ^u4BUty^Bfopc>r{i<|oft(Jt9,itf^aaiQfi,_.^^^ 
.-.t • ' gree 
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free of concentritioii,) when it becimt liq;kaiatdl 
$(001 iti iirft lohrcDt* 

Logwood very moch improfw ho»h ^ bMoty 
and the colour of iok| for maiiy fmbm. 

Firfty becaufe tbe predpUate iriueli it Ibms 
mflk fuIplMjte of iron it more hluk thin that 
Ibraied by galls. 

Secondly^ feecaufe the oxide of iiM naft be 
more black, in propwtioii as it si moii cbaigpd 
«nth colouring matter « 

Thirdly, becaufe, in confequenoe of what hn 
been above ibted, the oxide of iron ii iMiodt^ 
pofed to quit itsfolfent, and lifi di^ftd to be 
rediflblyed by the gallic acid, in propoitioR- aa 
it b more furcharged with eoioorii^ matter: 
aoir, if die oxide of iron were diflblved by any 
kind of acid, the Iblution would be traafparent ; 
it woidd neither have the opacity^ nor the colour, 
of ink. No fdution of any (alt ia opaque, nor is 
any folation of iron of a black colour) thefe pro* 
pertiet of ink are therefore owing to the fepara* 
^on of the onit from its folvent, and to the ftif* 
penfion of its precipiute in the liquor. 

Lewis adds, that logwood improves the colour 
of ink, widiout difpofing it to fade* He might 
have £iid, that it not only does not difpofe the 
c<door to fade, but diatit preferves it ; fince the 
more die oxide of iron is charged with colouring 
matter, die more it is enveloped and preferved 
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from the aftlori of the air ; from which it follows, 
that it keeps its blacknefs better, when applied 
upon paper. 

Confequently, logwood is a very ufeful ingre- 
dient in ink; and thofe inks which are made 
without it have neither the blackneft nqr the 
permanence of colour which form the princi-* 
p^ perfeftions 6f this liquor. Yet, notwith-* 
Handing thefe advantages, it is an ingredient in 
very few of the formula (at ink : I have found it 
ill none but in Lewis's. 

It is impoflible, however, ttf make ink witli 
logwood alone; becaufe^ as this wood does not fur« 
ni(h any fait with an earthy bafis, it would not de-* 
compofe the fulphate of iron in fuch a manner a$ 
to produce a fufiicieflt quantity of black precipi* 
tate ; and, more efpecially, beeaufe it would not 
furnifh a balls with which the fulphux^fc acid 
could unite, v<rhich ^id, remaining free iri the l2« 
quor, would adl upon the paper and corrode it« 



Of the tffta of Sulphate of Coppir (Hue intml) 
Mpan Inkf 

Sulphate of copper is fiill lefs frequently tifed 
in making ink than logwood. Amongft & great 
tiumber oi formula that I have colledted^ I have 

Vol. IX. T found 



Digitized by 



Google 



<3' On thi Ccmpiffithn 

found but one in which it entered; and yet it 
may be employed with great adrantage, not^ as 
many perfons (according to Lewises accoont) have 
recommended, in place of fulphate of iron, but 
joined with it. This is contrary to Lewis's obfer- 
vation, who fays that different proportions of 
pure fulphate of copper, added to the fulphate of 
iron, produced inics which were not equal to thofe 
prepared with the latter fubftance only. 

The efFeft of the fulphate of copper upon the 
black colour is, to make it more dari^, and to 
render the colour permanent. This laft men- 
tioned property of preparations of copper was 
known to the antients : it is called by them colo^ 
rii alligatio. 

There Is no doubt that fulphate of copper is of 
great advantage to ink ; and, if Lewis found that 
it was detrimental to it, it was probably becaufe. 
he made ufe of too great a proportion of it 



Cfihe EffeSt cf Aeetite of Copper (Verdigris) 
upon Ink* 

Some perfons, probably becaufe verdegris ren- 
ders black dyes more deep, have thought right 
to ufe a certain quantity of it in their compofi- 
tions for ink; but the black colour produced 

thiercby. 
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thereby, which appears to be permanent upon 
wool, is, as Lewis has obferved, apt to fade 
when applied upon paper. The colour of the ink 
is indeed much more dark when the writing is 
firft made ; -but it is not permanent, and grows 
rufly much fooner than when verdegris is not 
made ufe of. 

It may perhaps be aiked, if the ufe of fulphatc 
t)f copper tends to fix the c6lour of ink, and 
even to ftrengthen it, why does not the acetite 
of copper produce the fame efFcdt ? 

The reafon is, that the firft, being foluble in 
water by itfelf, does not interfere with the affini- 
ties of the acids to the earthy and metallic fub- 
fiances of the other ingredients » and that it is 
decompofed by the fame caufes, and at the fame 
time, as the fulphate of iron ; alfo, that the two 
oxides are precipitated together and unite ; 
whereas the copper of the verdegris can only be 
partially precipitated, with the coarfer particles. 
It IS probable that nothing is decompofed by the 
^waiter, except the fait formed of that portion of 
tndde of copper which is kept m fblution by the 
acetous acid ; the prec^itate of which is too 
imall in quantity to produce the tStOi expe(5led 
from it. 

Verdegris, therefore, ought not to be ufed in 
making ink, fulphate of copper being preferable 
to it. , 
^ T a On 
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On iU EffeU of Gum. 

Gum is an eflcntial ingredient in the compaiir 
tion of ink : its eiFeA is, to give confiftencc to the 
fluid, and to keep in fiifpcnlion the ferruginous 
precipitate ; cither by preventing it from form- 
ing in particles fufficien^ly grofs to fall to the 
bottom by their own weight, or by retarding the 
fell of the particles after they are formed. 

It alfo hinders the ink from fprcading on the 
paper ; fo that every ftroke of the pen depolits a 
greater quantity of black matter, and confe- 
quently a greater body of colour. 

It likewlfe prevents the ink from fiiiking into, 
or pafSng through, the paper. 

And it envelops the colour in a kind of var- 
niiji, which not only covers it, and defends it 
from the accefs of air^ but alfo gives it a ihining 
appearanci?. 

All the formula prefcribe gum-arabick ; but 
every other kind of gum (even thole from our 
own trees) may be ufed in its place. Gum, of 
one kind or other, is neceflary, whatever tlic 
ptjicr ingredients may be. 
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On the EfeSl of Sugar. 

Authors are not fo well agreed on the n^cefp 
fity of the -ufe of fugar, in the compofkion of. 
ipk, as on that of gun^ ; it enters^ however, into 
a great number oi formula. 

Sugar is much kfs efficacious than gum, either 
jn enveloping the colour, or in preventing its 
precipitation ; it even haftens the precipitation of 
fome portions of the colour, and renders the ink 
very flow in drying. The ihining colour it gives 
the ink does not compenfate for thefe defit^; 
indeed gum makes it fhine almoft as much. 

It is therefore not in order to envelop the co- 
lour, nor to prevent its precipitation, that fugar 
is made ufe of in the compofition of ink ; it has 
certainly neither of thefe properties, both of which 
belong to gum. 

There is hardly any doubt that it haftens the 
precipitation of fome portions of the colour ; and it 
is ftill more certain that it makes the ink dry with 
difficulty; this cffijft, however, docs not take 
plaxre to any great degree, unlefs too large a quan^ 
tity of fugar be made ufe of. 

In fliort, it is not fugar, but gum, that is the 

proper ingredient to give a fliining quality to 

ink. '^'he cfFedl of fugar is only to make it flow 

5 ^ more 
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mfxe freely from the pen ; and, if it has been 
found ncccflTary to increafe the quantity of the 
fugar, in thofe inks which were delired to ihine 
very much, it was becaufe a great quantity of 
gum was put into them, and therefore fagar waa 
found neceflary, in order to make them flow. 

Upon the whole, fugar may be confidered as a^ 
ingredient neccflary to the perfection of ink. 

On tic Effeff $f Mum. 

Of ifi the ingredients that have been made to 
enter the compofition of ink, there is not one 
which is fo prejudicial to the beauty of its black 
coloor as alum ; the tiUGi of this fait being al- 
ways to change the black colour, more or lefs^ ' 
t(i purple. 

Alum, therefore, ought to be excluded from 
the compoiiti^ of ink. 



to SK coHcrz4T9U> III eira kext. 
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XVIII. UJt of Patents for Inventhus^ fie. 
(Continued from Page 7a.) 

K.OBB&T Johnson, of Greck-ftrcet, Soho, in 
the county of Middlcfcx, Chemift and Apothe- 
cary ; for a medicine, (known by the name of 
Whitehead's Effence of Muftard,) for the cure of 
rheumatifms, and other complaints. Dated March 
30, 1798. 

William Deverell, of Widcomb, in the 
county of Somcrfet, Millwright ; for a new-in- 
vented pump, or pump-work. Dated April 5, 
1798, 

William Sellars, of the city of Brifboly 
Manufa6hirer of Spinning-Machines ; for a new 
invention in making and working machines for 
preparing and fpinning wool, cotton, flax, hemp, 
and various other materials. Dated April li, 
1798. 

Fkancis Hollick, of Birmingham, in d^e 
county of Warwick, Curry-comb maker'; for a 
new-invented art of affixing, in feveral ways, vx 
iron or other comb to the edge^ or on the 

out£de^ 



Digitized by 



Google 



144 ^iA tf Faietits. 

outfide^ of a curry-comb. Dated April lU, 
1798. 

JpHN Edward s, of BriHol, Mathematical 
Inftrument maker ; for an apparatus of mathe- 
matical inftruments, for the better afcertaining 
the geographical pofition of veffels at fea. Dated 
April 18, 1798. 

Thomas Rowntkee, of Great Surrey-flreet, 
Blackfriars-Bridge; Engine maker ; for a method 
of applying fire, for the purpofe of heating boilers 
and other veflels where heat is required. Dated 
May I, 1798. 

Joseph Bramah, of Piccadilly, Engineer ; 
for an improvement in locks for doors, cabinets, 
&c. and alfo in the keys by which they are locked 
and unlocked. Dated May 3, 1798. 

John Daniel Belpour, of Elfineur, in the 
kingdom of Denmark, Merchant ; for improve- 
ments in the operation or working part of a ma- 
chine formerly invented by him, for making 
and manufacturing ropes and cordage. Dated 
May 3, 1798. 

Peter Boileau, of Bruton-ftreet, in the pa- 
rifh of St. George, Hanover- fquare ; for manu- 
facturing ftraw into hats, bonnets, and other ar- 
ticles, in a manner, and to produce an efFe£l, 
never before attempted. Dated May 3, 1798, 
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XIX. Specification of the Patent granted to Mat- 
thew BouLTON, of Sobo, in the County of Staf- 
ford, Ef quire ; for his Invention of improved Ap^ 
paratus and Methods for raiftng Water , and other 
Fluids. 

WITH TWO PLATSS. 

Dated Dec. 13, 1797. 

1 O all to whom thefe prefents fhall come, &c. 
Now KNOW YE, that in compliance with the 
faid provifo, I the fald Matthew Boulton do 
hereby defcribe and afcertain the nature of the 
faid invention, and the manner in which the fame 
is to be performed, as follows ; that is to fay, for 
the more clear defcription of the faid invention, 
it is proper to ftate its phyfical principle 6f a6lion, 
as follows : Firft, when water moves or runs 
Vol. IX. U through 
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through a pipe, or clofe channel, or tube, if the 
end at which the water iflues be fuddenly flop- 
ped, the water will (by its acquired motion, mo- 
mentum, or impetus,) a6l upon the fides or cir- 
cumference of the pipe ; which being fuppofed 
flxong enough to refift that impetus, the water 
will iflue, with violence or velocity, at any 
aperture which may exift in or near the Ihut-end 
of the pipe; and, if to that aperture an afcending 
pipe be joined, a portion of water will rife in it. 

Secondly, if a pipe, open at both ends, with 
an afcending pipe, fuch as has been defcribed, 
be moved along, through ftanding water, in the 
direction of its length, upon fhutting the hinder 
part of the pipe, a portion of the water will rife in 
the afcending pipe, in the manner which has 
been ftated in the former cafe, becaufe the water 
is relatively in motion, in refpedt to the pipe. 

Thirdly, if, in either of the cafes recited, a 
pipe communicating with water at any lower le- 
vel be joined to the main-pipe, at or near the end 
at which water enters into it, and if, when fuch 
water has acquired motion relatively to that pipe, 
(by the pipe being put in motion,) the mouth or 
end at which the water enters is fuddenly fhut, 
the water, continuing its motion relatively to the 
pipe, will draw or fuck up water from the lower 
leyel, through the afcending pipe, in order to- 
fill up the vacuity occafioned by the water in th« 

main 
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main pipe's pcrfevering in its previous motion. 
What has been faid refpeAing water, is alfo trufc 
in refpcft to other fluids. 

The feyeral cafes above ftated are refolvibk 
into the general principle of the refiftwc^ which 
water and other fluids (and in general all bodies) 
make to a change of their fl:ate of reft, or motion, 
whether abfolute or relative ; and this principle 
has heretofore been applied to the raifing of wa- 
ter, only, in a comparatively fmall and weak de- 
gree, and in a defeftive manner. But the im- 
proved appaj-atus I am about to defcribe, in the 
feveral methods hereinafter fpecified, (excepting 
the feveral cafes of the fixth method hereinafter 
mentioned,) continue their own adlion wheti 
once fet a going, unlefs fome accident fhould ftop 
or derange them ,; and are capable of raifing wa- 
ter in great quantities,^and to great heights, ex- 
cept as to great heights in fome few of the cafes 
hereinafter fpecified and explained ; and alfo dif- 
fer, ifi other refpedls, from any thing which has 
been, executed hitherto. 

The nature of the faid improved invention 
confifts in ufing valves, of various conftruc- 
tions, inftcad of cocks, to open or Ihut the end 
or ends of a main pipe, as hereinafter defcribed, 
and in the application of mechanifm ot contri- 
vances to aflift in opening and fliutting the valves 
at proper times ; whereby, and by the methods 
U % hereinafter 
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hereinafter fpecified, water is raifed, independent- 
ly of any power other than a current of water 
through the main pipe, and the mechanifm afore- 
faid, except the lixth method as aforefaid ; in 
which latter method fome power is neceflary to 
put the water in the main pipe in motion, (abfo- 
lutely or relatively,) as hereinafter defcribed; and 
alfo in uling proper materials for conftrufting the 
pipes, (as hereinafter mentioned,) in order to pre- 
vent the fliock arifing from' the refiftance afore- 
faid from caufing the pipes to burft ; which lat- 
ter circumftance is eflentially neceflary to be at- 
tended to. 

The manner in which the faid invention is to 
be performed, and the faid improved apparatus 
and methods carried into effeft, is as follows, 
viz. ^ 

The firft and moft fimpie method is fhewn in 
Fig. I, (Plate VIII.) in which CC is the main 
pipe. DD the afcending pipe. A the valve of exit 
for the water to be raifed. B the ftop-valve ; and 
E a Weight, which, by the lever F, attached to 
the axis G of the ftop-valvc B, opens it at the 
proper time. The faid apparatus a(9:s in the fol- 
lowing manner. The main pipe being lituated 
or fixed in a current or ftrcam of water, cither 
produced by the natural current or declivity of a 
river or other ftream, or (which is preferable) by 
penning up water by a dam, weir, or bank, and 
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by inferting the end of the miin pipe through the 
faid dam, weir, or bank, fo as to obtain the 
greateft head or current of water the natural ck- 
cumftances admit of, the ftop-valvc being opened 
to the pofition Ibewn in the figures, the water 
will run through the main pipe, until, by its ac- 
tion upon the ftop-valve, in its reclined pofition, 
it raifcs the weight, and Ihuts the llop-valvc, 
and the water, by its impetus or momentum, 
opens the exit- valve, and a portion of it rifcs in 
the afcending pipe ; after which, the laft men- 
tioned valve fhuts, the water in the main pipe 
recoils, the weight defcends and opens the ftop- 
valve, and the water in the main pipe regains its 
velocity. The like operations are repeated, and 
the water gradually rifes in the afcending pipe, 
until it reaches its fummit, and a quantity ifliics 
thence every ftroke ; which quantity is more or 
lefs, according as the height to which it is raifed 
is lefs or greater. 

This firft method is not eligible where the wa- 
ter is to be raifed to any coniiderablc height ; for 
the natural fragility, or imperfc<Slion, of even the 
beft materials that can be procured for forming 
the pipes, caufes a great danger of the rupture of 
the pipes, in this form of conftrudlion, unlefs 
the raifing of the water be limited to the height 
of a few feet, or unlefs tlie pipes be made of an 
extraordinary thickncfs, difregarding expence. 

This 
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This danger of burfting the pipes is to be re- 
garded, in every cafe of applying this invention 
to pradlice. 

The fccond method 'is ihewn at Fig. 2, and is 
adapted to the railing of water to great heights as 
well as fmall. It difters from the former, in ha- 
ving an air-veflel or refervoir of air J, whereby 
the burfting of the pipes is prevented, or the dan- 
ger thereof much diqriiniftied. Into this air-vcflel, 
the water from the main pipe enters through the 
exit-valve, and comprefles the air in the veflel; 
which again, by its expanlion or elafticity, ails 
upon the water, (the regrefs of which is prevent- 
ed by the fhutting of the exit-valve,) and the 
' water rifes through the afcending pipe, and, by 
repeated ftrokes, acquires the delired height. 

The dimeniions of the air-veffel, as well as its 
form and polition, whether above, or laterally 
affixed to the main pipe, are in great meafure ar- 
bitrary ; but its contents of air ought not to be 
much lefs than ten times the quantity of water to 
be raifed through the afcending pipe each ftroke, 
and if very much larger ftill the better, the prin- 
cipal boundary being expence. 

The ftop-valve may be opened and Ihut, as 
has been defcribed in the firfl: method, by the 
mechanifm fhewn in the fecond figure, or by any 
of the mechanifm hereinafter defcribed as adapted 
to the opening of valves. 

The 
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The third method is Ihewn at Figs. 3 and 4, 
annexed, and is applicable in cafes where the 
water to be raifed is below the level of the main 
pipe, and is to be difcharged at that level ; which 
cafes occur in the drainage of marfhy lands, where 
the acftion of the current of water of an embanked 
river, or other ftrcam or fource of water on a 
higher level, can be employed ; or this method 
can be applied in railing water out of the holds 
of Ihips, or other veffels, by the motion of the 
veflel through the water. 

This is explained by Figs. 3 and 4; where C 
is the main pipe. A is the receiving-valve. B the 
ftop-valve, opening outwards. D the afcending . 
or fucking pipe. J the air- veflel; and E the 
weight. The water in the main pipe having ac- 
quired a proper velocity, the ftop-valve Ihuts : 
the water in the main pipe, continuing its motion 
for a time, draws air out of thc^air-veffcl. Then, 
the momentum of the water in the main pipe be- 
ing expended, the receiving-valve fliuts, and the 
ftop-valve opens, the water regains its velocity, 
and the operation is repeated ; and thus, in a few 
ftrokes, (the cxhauftion encreafing,) the air-veflel 
fucks up water from below, by the afcending pipe; 
and this being continued, the latter pipe fills, by 
degrees, to the top ; after which, at every fuc- 
ceflive ftroke, a portion of the water from below 
pafles into the main pipe, and is carried off*, with 
the upper water, to the place of delivery. 

The 
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The fourth method is fhewn at Figs. 5 and 6 ; 
in which cafes, the tide, or other alternating cur- 
rent, is employed as the power, and applied to 
the railing of water, for the ufe of fait- works, or 
for other ufes. 

This is done in two ways, either by applying a 
ftop-valve, air-veflel, &c. to each end of the 
main pipe, as in Fig. 5, to be ufed alternately, 
according as the tide fets in the one direction or 
the other ; or by applying two main pipes to One 
air-veflel, as in Fig. 6, and to be ufed alternately, 
as aforefaid. 

The fifth method is fhewn in Figs. 7 and 8 ; in 
which the main pipe C C C is bent in form of a 
fyphon, to pafs over fome obftacle, fuch as a low 
hill, or eminence, not higher than thirty feet 
above the fource. In Fig. 7, the water raifed is 
fuppofcd to be delivered at the exit-valve A, on 
a level with the upper part of the bend of the 
fyphon, and the ftop-valve B is placed at the en- 
trance of the air-vefTel. 

The air-veflel is introduced, becaufe, without 
it, the water in the leg C X would move only by 
ftarts, and, by being fuddenly ftopt in its mo- 
tion, would aft violently in (hutting the ftop- 
valve ; but, by the intervention of the air-veflel, 
the water will run in C X nearly in a continued 
ftream, while it runs in an intemipted one in the 
leg CC. It is neceflary^ in this form of con- 

ftrudlion. 
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Kru(?ti6n, that the exit-valve fhould be placed 
Under water, contained in a box or ciftern, leff 
air Ihould enter. 

Ih the Yyphon, Fig; 8, the ftop-valve is fixed 
at (he bdttx)m or lower end of the delivering-leg 
C X ; and, when that valve Ihuts, the water is 
difcharged into the air-veflel J ; whence it at- 
tends, bjr the pipe D D, to the tlefired height. 

The iyphoh may be fet to work, either by 
J)umpihg out' the air, or by fhuttirig both its ends 
and filling it with water, (as is ufual in fuch 
cafes,) when, the ends being opened, it will im- 
hiediately fet to work. 

The fixth method relates to fuch applicsttions 
of the above-mentioned general principle of re- 
iiftance, (or vis inertia J as require the co-opera- 
tion of fome independent or extraneous power, to 
put the water of the main pipe in motionj abfo- 
iute or relative. 

Pigs. 9, 10, io (a), ii, and ii (a)^ (Plate IX.) 
Ihew fomfe applications of this method, in lieii 
of pumps, for failing water. 

Fig. 9, CC, is the main pipe^ bent in a fpiral 
form round the air-veflel J : it may either 
touch it, or be kept at a diftance from it, and 
makes one or more revolutions round the faid 
vefTcl. The whole of the main pipe is immerfed 
in the external water to be raifed ; one end is 
topen to it, and the otlier has a valve opening in- 

VoL. IX. X wards % 
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wards ; and, near this latter end, a comniunicatioH 
is made, by a lide-pipe and ex.it-valve, with tlie 
air-vcflel. The whole turns o^ a pivot K; and 
the afcending pipe D ferves as an axis, which is 
kept upright by a collar, in which it turns, at L. 
Upon this axis is fixed a toothed wheel M, which 
is put in motion by another wheel N, turned by 
a "{vinchy crank, or other contrivance. At the 
top or upper end of the afcending pipe, the water 
is difcharged into a trough, which furrounds it, 
and conveys it to the place of its deftlnation. 
This apparatus is made to r^fe water by a con- 
tinued rotative motion, the open end moving 
iirft ; for wlienever, by that motion, the toain 
pipe has attained a proper velocity, the ftop-valvc 
fliuts, and water paffes into the air-veflel, and 
the regrefs of the water is prevented by the fhul- 
ting of the exit- valve ; the ftop-valve then opens, 
by means of a fpring : the apparatus continu- 
ing to revolve in the fame diredlion, more 
ftrokes are made, at intervals proportioned to 
the velocity with which it moves. The fpring 
Ihould be adapted fo as not to prevent the re* 
lative motion of the water in the main pipe 
from fliutting the ftop-valve at proper inter- 
vals. 

Figs. lo, and lo («), fliew two conftruftions of 
this apparatus, in which the main pipe is made 
to vibrate round an axis, backwards and fijrwards; 

the 
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the limits of the vibration or ftroke being deter- 
mined by a detent T ftriking againft a ftifF fpring 
S. In Fig. 10^ the main, pipe and the air-veilel 
are pllaced, tiot only out of tiie water to be raifed^ 
but at the height to which the water is to be raif- 
ed, and the afcending pipe has its foot immerfed 
in that water; but this •conftruAion Ihould not 
be applied, in cafes where the water is to be raifed 
iBuch more than twenty-feet. C C is the main 
pipe, bent in a circular form roimd the air-vef- 
fel J ; at or near each end of which is a flop- 
valre B, opening outwards ; and alfo a pipe or 
communication to the air-rcflel, with a receiving 
valve A, opening towards the main pipe. D is 
the afcending pipe : at O is a valve, opening up* 
wards, in order that when the afcending pipe is 
filled with water it may be retained. The pcr- 
pendicidar fedlion of the main pipe is drawn cir- 
cular, but may be fqUavc, or any other conve- 
nient form ; and a horizontal ie<5lion of it, with 
its flop and receiving valves, is fhewn in the 
plan and fide-view annexed. 

Upon the jJcending pipe or axis D, is fixed 
a double pulley P, about which are wound the 
ropes Q, R ; by the pulling of which, alternately^ 
the apparatus may be made to revolve in either 
diredlion. The main pipe and the s^cending 
pipe being filled with water, by hand or other- 
wife, if the ropes Q, R, are pulled^ alternately^ 

X 2 with 



Digitized by 



Google 



t£6 Patent for improved Method^ 

with fufficient velocity, that is^ if the apparatus 
makes about thirty vibrations in each diredtion ii> 
a minute, it will adl well. 

At Fig- xo [a)y the main pipe and air-ve^el arc 
placed near the bottom 0f the afcending pipe, fq 
as that the niain pipe may be wholly immerfed in 
the water to be raifcd : ikop-valves are placed at 
each end of the main pipe^ as in tlie laft ^giire^ 
pnly they open inwards ; and pipes or openings 
are made to communicate between each end of 
the main pipe and the air-veiTel, having exit*^ 
ralves ppening towards the air-vefTel. The fame 
letters, in this figure, are put pn pacts that bear 
the fame name as in Fig. lo^ except that A> is^ 
this, is an exit-valve ; and the apparatus may 
be wrought by tlie f^me means. 
• At Fig. II, the main pipe C C is made in forni 
of the fegment of a circle, of which the aicend*: 
ing pipe9 D, D, are radii ; or it may b^ limply « 
jftraight tube, pipa, or ttougfc, forming the chor4 
to fuch fiegment. The whole is moveable upon 
^ axis U, at the centre of the fegm^nt- 8| &, arc 
IWQ ftiiF fpri^s, which regulate the length of 
the ftroke ; which, if wrqught by the power of 
men, a6ting at the circumference of t^ fcgm^ntj^ 
' mciy be aboiat three feet in teach. dire<S):ion. At 
O O are valves, opening upwards, to retain thfj 
water in the afcending pipes when filled. Tiie 
main pipe C C^^ and the afcending pipes D, D^ 
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|»eing filled with water, if the apparatus is pulled 
^rcibly, firft ix^ one diredtbn^ and then in th^ 
pther, it raifes water from l>elow ; becaufjs^ whi^a 
it Arikes either of the Iprings, the water v^ the 
fnain pipe, perMing in its motion, is partljr 
4:htown out, into the trough placed to receive it^, 
and more water afcends through the afcending 
jupe, to fupply th(? vacuity which wpuld rtheirr 
^ife be fprmed. 

In Fig. II {a)^ is leprefented an i^paratus 
wherein the principal parts are in a pofition ia* 
verted, in comparifpu with thoib of Fig. 1 1 ; and 
the letters in (his figure are placed on parts bear- 
iug thp Ufcip Q^mp, except A, which in tJus 
pafe is an exk-valve* The whole of the mam 
^ipe jhould be immerfed in the watqr to be zai&cU 
and thj^ it may be made to raife water by fuch 
lii&e means ^ are iq.entiQned fqr the apparatifs 

Every apparatus befiore defcribed as belon^aag 
to the fixth ipethod, admits of being put in mo- 
do(i ^y $re or fieam-enginer, or by water* 
wheels* or windwmills, as well as by men, or 
Jiorfi^, or other animals ; and their fizes and di« 
. |T\enfions are, in fucb caies, proportioned to their 
ufe, and to the nature of t|a? power which works 
thexBu 

The iirft, iecond,. ajnd third methods, above 
defcribed, may be employed to xaife water by 

th. 
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the motion of the waves of the fea, or of any 
large piece of water; in which cafe, the mouth 
or receiving end of the main pipe fhodd be 
formed like a fpeaking-trumpet, and placed op- 
polite to the direftion in which the waves beat 
«pon the Ihore at the place. The water of the 
waves will enter the main pipe, and rufti through 
it until the ftop- valve (huts ; when the contained 
water will in part enter the air-veflel, as has been 
defcribed, and the next wave will produce ano- 
ther flroke. 

When this apparatus is to be aAuatcd by die 
waves of water, or the open current of a river, 
eligible forms of the main pipe arc Ihewn at X, 
in Figs. I and 2, in the annexed figures. 

The dimenfions of tlie feveral parts of the ap- 
paratus, in each of the feveral methods herein 
defcribed, muft vary according to the velocity 
and quantity of water paffing through the main 
pipe, the height to which the water is required to 
be raifed, and the quantity wanted to be raifed 
in any given time. Proper materials for the main 
pipes and air-veflcls are, caft iron, hammered 
iron, or copper, or brafs, or other hard and 
ftrong metals, or mixtures of metals. For mode- 
rate heights and bores, wooden pipes would an- 
fwer, and the better if ftrongly hooped. Strong 
earthen pipes, of moderate bores, would anfwer 
for fmall heights. 

The 
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The valves and their mechanifm are* dcfcribed 
as follows. 

B, Fig. I, is a common flop- valve, moving 
upon an axle^ or hinge, and aiHfted to qpen, at 
the proper time, by a weight attached to a lever 
fixed to its axiS) at the proper angle ; which con- 
ftradion has been delineated as applied to the fe- 
vcral varieties of the apparatus herein before ex- 
plained^ though the following kinds are alfo ap- 
plicable. 

The weight muft be adjufted by experimentt 
fo as to open the valves at the due times, accord- 
ing to circumftances ; which may be done, either 
by Aiding the weight nearer to, or further from, 
the centre of motion, or by encrcafing or dimi- 
niihing the weight itfelf. The inconvenience of 
this nvethod is^ tliat the weight being generally 
under water, it is troublefome to adjnft it ; there- 
fore the mechanifm in Fig. 12 is adapted to thci 
ftop- valve. The weight E is fitted upon a lever 
F, conne<Sled with a fpindle J, to which the arm 
or lever G is alfo fixed ; and that is connedled, 
by the rod H, with the arm K, fixed to the 
valve. The rod H may be prolonged to any ne^ 
cefliary length, and the weight and its mecha* 
nifm may be always placed above water, fo as to 
be eafily come at, for adjuftment. Valves of this 
kind are hinged, either upon their lower or upper 
edge, or upon one of the perpendicular fides, as 
a common door, according as conveniency re- 
quires. 
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^aires; and the mecliatirfm Js connefted accord- 
ingly. 

• Fig. 13. IS another conftruc^tion of the ftop- 
'^alve, which is circular, and, inftead of being 
hinged ilporl one' fide, is fixed upon a fpindle irt 
its centre, which Aides in a focket or focket^^ 
Md, at the proper time, is opened by meChanifnt 
fimilar to the former here delineated, only, itf 
place of the weight E, a ii^ring is employed^ 
ivhich is alfo applicable in other cafes. 

In cafes where the fhock from flfiutting the 
ftop-valve might derange the machine, fome of 
the following valves are preferable to thofe beford 
rfcfcribcd. 

Fig. 14. is a ftop-valve which ofiehs in twd 
leaves, like the gates of a canal-lock : the leave* 
ihay Ihut upoji one another in the middle, of 
may Ihut upon an upright bar placed therd, a^ 
teprefented in the horizontal fecftion and front- 
tiew ; and they are opened by the fame kind of 
mechanifm as hath been defcribed before, only 
fhere muft be two connec^ling rods, one to each 
leaf of the valve. The aperture for this valve is 
of a re<5tangular figure. A valve in two leaves 
may alfo be hinged In the niiddle of the opening, 
but would too much obftruft the water-way. 
When the main pipe is of a large diameter, (two 
feet or upwards,) the fl:op-valve may be made iit 
three, four, or more leaves, conncAed together 
by mechanifm, as in Fig. 15, where an iron 
4 grating 
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grating dr frime i3 reprefented for fupporting tho 
valves; and mechanifm^^of the fame kind as that 
4efcribed for the more ^mpie valves^ is applied 
to open them. 

At Fig. 1 6. is delineated a valve turning upon 
fth axis^ like a common fire-flove chinmey- 
damper : the axis does not pafs through its cen* 
tre, but divides it into two unequal fegments^ 
The valve is xiot opened fo far as to Hand in the 
line of the current of water^ but ftands^.when 
ppenigd> inclined to that current; fo that the 
larger fegment being placed towards the ftream^ 
the latter may, by its aAion^ ihut it at the pro- 
per time, and it is opened by mechanifm iimilar 
to that defcribed x any other fpecies tA valve^ 
which is capable of being fhut by the current 
and opened by mechanifm, or opened and fhut 
by mechanifm folely, at the proper times, will 
anfwer this purpofe. When the flop-valve is re- 
quired to open fo completely that the current of 
water ii^ the main pipe cannot aA upon it fo as 
.to fhut it, a fmall fhream of water is led frota the 
head which fupplies the main pipe, or from fome 
other fource, in a pipe or trough, which is fur- 
nifhed with a cock, fhuttle, or other contrivance, 
to regulate the quantify. This pipe ^or trough 
pours its water ipto the bucket £, of the eoh« 
trivance Fig. 17, which caufes the bucket to pre- 
ponderate, and, by means of the lever fixed to 
its axle, and tl^( rod attached to it, fhufi the 



Digitized by 



Google 



1 6a Patent for ifnpt(hid Mithois^ &fr. 

ffop- valve: the fcuCkct th^n cmptT^i its #atcfr^* 
aJid tRe weight P, as foon as the rccbrl of the 
Water in the main f)^6 takei place, preponde- 
rating in its torn, opens the valve, knd reftor^ 
tfee bucket to vbi place. By opening the cocks 
more or lefs, and by the cipdciry of the buckets', 
in proportion to the weight P, the mimber of 
ft rokes to be • made in any given tinie is regu- 
lated- Excepting the laft mentioned ffc^-valvc, 
ftg. 17, all the flop -valves before dtfcribed, 
diouid Be presented from opining io fuch a dd- 
gree that the aftiori of the ciirreh't of water tould 
not ihu£ them. This may be done by fome fixed 
feliftahce behind the valves, a^ fliewn at Fig. r, 
4nd feveral other figures, Ot by any other coh- 
Venient means. 

When this invention is made ufc of in ah opchi 
river, which does not admit of having its water 
penned up by a weir or dim head, the main 
pipe ought to be laid fo as to be covered by the 
low waters of the river ; and it ought to be p4- 
rallel to tlie fiirface of the river, fo as to have the 
greateft poilible declivity that can be obtained ih 
the length of the main pipe t its mouth or tecii- 
Ting end lliould be Ihaped like that of a trurhpdt, 
or bell. lii all cafes whatfo'ever, the valves ought 
to be compleatly under water, .otherwife fome air 
will enter at every ftroke, and derange the opera- 
tion of the apparatus. Ih witncfs whereof, &c. 
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XX, Specificfilion if the T^mt granted to I^lr^ 
Jo5EFH Barton, of tie Parijb rfSt^ BotQlph^ 
Bi/bopfgate, in the Gty af London, Cbenfifi; fof 
ftn in^rovid Method of preparit^ Indigo for the 
Purpofe of dying Wool, Silk, Linen, Cotton^ and 
ctlf$r Articles, and Goods made and manufaBured 
pf tffo fame, and fir giving' the Blue Shades 
to ^11 Kinds of Linens, IFoolIens, Papers^ and 
Mber Snhjlanees, in a more perfe& Manner than 
Mtb^to difcoveredf 

2>ated March J5, 1797* 

X O all to whotn thefe prefents ihall come, &c. 
]ffow KNOW TB, tfai^t in compliance with the 
faid provifo, I the laid Jofeph Barton do hereby 
declare, that my faid invention is defcribed in 
manner following ; that is to fey, ijn confequence 
of the infinite variety in the quality of indigo, it 
is wholly in^poilible to ft^te the quantity of the 
fdifferent materials nece^Iary in the proceiles oT 
the preparadon ; thefe muft, in a great meafure, 
4?P^q4 on the quantity of colouring principle 
y 9 contained 
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contained in the indigo-adted upon. The indigo 
being ground as fine a$ pofiible, and its quality, 
as to quantum and colour^ afcertained, by its per^ 
feA folution in ^id or alkaline folvents, a fuffi- 
cicnt quantity of tin, iron, einc, or alum, or all 
or any of them combined, to give a fixing bafc 
to the colouring matter of the indigo, is added ; 
carefully neiltralizing any fuperabundance of fol- 
Tcnts ufed in diffolving the indigo and metals; 
which would otherwise injure the durability ai^d 
the beauty of the colour, and render it mor* 
di^Scult of combination with other colours and 
fubftances ufed in dying, and preparing goods 
for that purpofe ; for the powerful acids, or al^ 
Italics, neceflary to diflblve indigo, deftroy many, 
and injure ne^fly all, dying drygs or materials, 
I^ witnefs whereof^ 2c9» 
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%XI: SfegificatiM ^ the fatm grmuei t^ Mf. 
RoBJK&T JoHKBTOK**, tf Griik^fifiit^ Sobo% 
fur Us hvemum •f a Medidm wbub bi adb 
liViprpvo) Sffence of Mufiard. 

Date4 March jp, t7^» ^ 

X Q all to whom thcfc prefimts fJull come^ Uu 
Now Kxow YB, that in compliaiice with th« 
laid pirovifp, I the laid Robert Johnfton do hereby 
dedare, that my laid inrentioii is defccibed ta 
niaaner following ; that is to (ay^ take die whole 
{dant and root of the white and browa muffaurd^ 
and the white and bromi muftardrfeed, any quaa- 
lautf ; and, with a fnfficient quantity of water^ 
diftil therefrom the eflential oil. Put this eflendal 
oil, with an equal quantity of the eflential cnl of 
juniper and the pureft alluAol, into a rptort ; and, 
with as gentle a heat as poffible, draw it over, aqd 
keep it rery clofely ftopped. Dig^ cloves in frejfii 
quantities of pure alkohol, ib long as they afford any 
favour : filter it, put it into a cucurbit, and dif^ 

* This name it, by miftake, priated JoaHtoir, m our laft 
144 qC Patent?, page 143. 
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til off the fpirtt, till it begins to thicken ; to this 
reliduum add a proper quantify of diftilled water, 
and it will prcGipItate ; divide this precipitate into 
fiat cakes, and dry it with a gentle heat. Digeft 
«lvi^;a»iiMm w ^ ^r^ aIK^M;; ;$Iter ;it j 
(iiftil off »ft jwt ^f thff lififk ^ it ktiW9»' to 
IfciAkft; .^Qfi|ttto«e.Vit^ M(2i\»,, wA ^ k'^^ 
the fame manner; ^Tflve trf^Jwi i^qEV^ fiiflBira- 
^joo of cloves lib. 3 oz. the preparation of guaia- 
com ^ lb. 7 oz« balfam of Peru j lb. 5 oz. balfam 
of Tolu I lb. 9 015. ; intlniately mix the whole to- 
gether, and ftiffen it fo as to form a hard rgi|fs 
i^i^h fUrfSa iciftor, ;pa«p4ei;ed t mrith which cafVor 
iriiree d«chnu;of tbo abotre dT^noe of muftard 'is 
Hb^ be tn;ixni: co'.eaDh .j^und jof this snsifs, fik 
sdraefirm xqf gemime ^fCfirihes tpiperal is no die 
'^idd<»d, iandtheii £&ii^ad iatt> piils. {Fako ksamOk 
cinuilavA-iMd .56^16* ;|>biir tbbroon 40 gaBoKiOf 
'iMfiimidl <qH of'tuipentine, bbiltngnhot i.!ddt it 
4^utitt tin ?cW, .aftd'[tb«p!it4t^l.im6fthe.pl, 
Wtlh s'ioitldoiit qiionitity of water, and draw ^9 
^•gitlofe'i ifothw'add 2 lb. of animal-<iil,;dr oil.of 
iiairrflKMfrti' (reAijied by Tepeated .diftaktions iii 
^teCofT, tillrdijjreftedhofh.of colour and fmelU) 
a;oib. <if camphor^ 4!lb. .of efitfotial oil of foft* 
dtiaiy, 4ez. 'Of elftnti^ oil. of, cloves, ilb. flf 
-i&igUft oil*.of':laveiider, and fix drachms of 
. the above eflcnee of muftard. In witnefs wher^- 
O-f, &c. 
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XXII. specification of ibe Patent, granted to Mr. 
' ihuis^i Bui(n^ of Jihwkky in the^ County ^ Jw^- 
tbumherland^ tiatier i for bh fnvfntioh of a OJSw- 
* fojitioh for the making of Hats. 

Dated March 2, 1792. 

__^ ►. ■>,* 

10 all W <»Iltftn A«i ^fd&itk ffirf cdtlte, &c. 
No\r KNOW TB, that I the faid James Burn, ia 
totupflarfce With dS6 fMd ]^rdtJfor, dd herfel^ <!«»- 
h:f ifW ifid d)^«rtiiin ^ tuihire of tn^ iftid l!l«tlif 
dbh, iind dedite« tteiie my m*i d^f^OHimtm 
tUe thaling of hati txiis^ tlAt imtMiHl^ pt^t 
Kcuhih, iii tlii j^pbMcMis fiylbwmg ; t^ i^^ 
%, thHre ooftces atid im hitf of nl«fl«» (iify «l|^ 
tmncesandanhalfof)rtat^tslvMl, dii&%M^«F 
b^V^r, and « quarter of in okute<^ «l .^tI^)^ 
«(r<)bl ; iahd, in Otder to (bbd&it ift^ tfbfikiW 1»- 

tttte of the ttidit fot, dbihatii mi^ 'i &im\fm t ki 
ivith -dtHfcr fbrs tiiMdy Made hMO iMft^ I't* 1i 
little ;^iia rilti ; but, to A4t ^oceft iMtNQ^^lfe 

<^^c qiitiiity tf iSai fat, I eiMt^ai it fty t liidb 
fwefet or Bf6i«h<^ dilf #Mieh lh«atl» tk* fWngllit 
^blhtt t)f thi tt^ik i^ • Wtlft ^Ai pttfmiiak, 
I ttttbi'hiitk of<b6 ftidt itiUS^i. tn IfitadEi 

■^Sbreittf, ite. " • • -- - ^ ♦ 
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XXin. On the Ufefulmft of ioajhhg and tuiikg 
the Stims of Trees, to promote their annual In-^ 
ereafe. By Robert Marsram, of Strattong 
in the County ofHorfolky E/imre, F. R. S. 

Viom the Philosophical Teahsactioits af 
die ROTAL SOCIBTT of LoHBoy^ 

J[ HAD for feveral years intended to put in 
pmAice die celebrated Dr. Hsles^s advice of 
mUlmigt with that of Mr* Evelyn of rubbingt 
the ftem of a tiee^ in order to incrcafe its growth; 
Imt other avocations prevented me till the laft 
Spnng^ when, as foon as the buds began to fwell» I 
^aihtd my tree (a beech) round, from the ground 
to the beginning of. the head, viz. between thir- 
teen and. fourteen feet in height. . This was firft 
«done with water and a ftifF fhoe-brufh, until the 
.•tree Wss quite cleared of the mofs .and dirt». then 
J: only wa&ed it with a coarfe ^annel. I repeated 
thie waijiing three, four,, or five tioies a.week, 
:dviiig-all the. dry time of the ijpring, and the 
.fiorepart pf . the fommes ; ^ but after the niihs were 
ifreqncnt I very feldom waihe^. The unwafhed 
tree, whofe growtji I propofed to compare with 

it. 
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it, Wfts, (at five feet from the ground,) before th^ 
liift yeajr*s increafe, three feet, feven inches nine 
tenthfi; and in the auti^ivm, after the year's growth 
was compleated, three feet, nine inches one 
tenth ; viz. increafe one inch two tenths. Thf 
waihed tree was laft fpring three feet, feven incheif 
cwo tenths, and in the autumn it was three feet» 
nine inches feven tenths ; vm. increafe two inches 
fivt lentils ; that is, one tenth of an inch mor^ 
thaa double ibe incaeafe of the unwdb^d tree. 
As the difference waA fo great, and as fome yxch^ 
Jknowa Accident might have injured the gpowtji 
nf the vnwaflied tree, I added the year's increa^ 
of five other beeches of the &me age, {vi%. aU 
that I had mcafured,) and fisund the aggregate 
iocmaXe of the fix luwraAed. beeches to be nvofi 
ii^cbcs three tenths, which, divided by fix, g^vtf 
one inch five tenths and a half, for the growth 4f 
each tree ; fo that the gain by walhing is nine 
cenths- and n half. To mdce . the e:q)eriaient 
fiatrJy,.! fixed 09 two of my lai)geft beeobMb 
ismn in 174^, and tran^laoted uito a grovr hx 
1749. The wafiied tree bad been, from-U^^ fiiA 
year, the largeft plant, liU t^e year 2767, wh« 
iiB rival became jatid^coviannfd the largeft plM(, 
ftinttlX.begaa Ao^vrn^ the^ithcur; tb^dbrel.fii^^ 
on die kfa thriving tree a^ the ^refi trial. TAk^ 
tree& were nearly of the fame height and fhape, 
fpreading a circle of about fifty feet diameter.. I 
Vol, IX. Z thli)!; 
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think it neceflary to mention thefe circumftance$$ 
for I know, by experience, that a fhott and 
fpreading tree, having ample room, will increafc 
twice or three times, or perhaps four times, as 
much as a tall fmall-headed tree, of the fame 
age, that Hands near other trees. Thus, my 
waflied beech increafed about fix times as much 
as Mr, Drake's beautiful beech at Shardeloes, 
though that tree feemed in good health, whon I 
few it in 1759 and 1766. But it increafed only 
two inches nine tenths in thofe feven years ; 
which may perhaps be owing to its vaft height, 
being feventy-four feet and a half to the boughs, 
(as the late knight of the Ihire for Suffolk, Sir 
John Rous, told me Mr. Drake had inform- 
ed him,) only fix feet and four inches round, 
and having a fmall head, and little room to 
fpread. 

Poftfcript ♦. In my former paper I fhewed how 
much a beech increafed, upon its fiem being 
cleaned and waihed ; and in this I Ihall ihew, 
that the benefit of cleaning the ftem continues 
fevcral years : for the beech which I wafhed in 
T775, has increafed, in the five years fincc the 
wafhing, eight inches and fix tenths, or above an 
inch and feven tenth* yearly ; and the aggr^ate 

♦ The Poftfcript wa$ written fomc years after the pre- 
ceding fetter, 
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of nine utiwiifhed beeches, of the fame age^ doea 
not amount to one inch and threie tenths yearly^ 
to each tree. In 1776, I waihed another beech^ 
(of the fame age, viz. feed in 1741,) and the in- 
creafe in four years, fince the wafhing, is nine 
inches and two tenths^ or two inches and three 
tenths yearly ; whereas the aggregate of nine 
unwaihed beeches amounted but to one inch 
three tenths and a half* In 17765 1 wafhed an oak 
which I planted in 1720, which has increafedj in 
the four years fince waftiing, feven inches and 
two tenths ; and the aggregate of three oaks, 
planted the fame year, {viz. all I meafured,) 
amounted to but one inch yearly to each tree. 
In 1779, 1 wafhed another beech, of the fame age^ 
and the increafe in 1780 was three inches; when 
the aggregate of fifteen unwaihed beeches wa$ 
not full fifteen inches and fix tenths, or not one 
inch and half a tenth to each tree ; yet mofl of 
. thefe trees grew on better land than that which 
was wafhed* But I apprehend the whole of the 
extraordinary increafe, in the two lafl: experiments, 
fbould not be attributed to wafhing ; for, in the 
autumn of 1778, I had greafy pond-mud fpread 
round fome favourite trees, as far as I fuppofed 
their roots extended ; and although fome trees did 
not feem to have received any benefit from the 
mud, yet others did; that is, an oak increafed 
^alf an inch, and a beech three tenths, above 

Z z their 
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iiktit atiSAMry growtlt. Now, though the ht^h 
gairled but thfee tenths, yet perhaps that may 
iiot be enough to allow for the mud ; for the 
fumfner of 1779 ^^ ^^^ ^'^^ imgenial to the 
growth of trees 6f afry fiuce I have meafnred 
therti, fome not gaining half their ordinary 
growth ; and the aggregate increafe of all the uft-- 
Walhed and unmudded trees that I tticafirred 
(ninety-three in number, of rariotis kinds) was, 
in 1779, but fix feet, five inches and fercn 
tenths, or fevcnty-feven inches and fe\^n tenths; 
which gives but eight tenths and about One 
third to each tree ; whereas, in 1778 (a very dry 
fummer in Norfolk) they increafed feven feet and 
nine tenths, or near eighty-five inches, which 
gives above nine tenths to each tree ; and, in the 
-fummer of 1788, which was alfo very dry, the ag- 
gregate increafe was above half an inch more 
than in 1778. But the greateft increafe of thefe. 
three years is low, as there arc but twenty of the 
ninety-three trees that were not planted by me, 
and greater increafe is reafonably expe6led in 
young than in old trees ; yet I have an oak, two 
hundred y^ars old in 1780 *, which is fixteen feet 
and five inches in circumference, or one hundred 

* I cannot miflake in the age of this oak, as I have the 
deed beftween my ancedor Robert Marfham and the copyhold 
tenants of his manor of Stratton, dated May ao, 1580, upon 
his then iacloQng fome of his wafte,aad the abuttal id cleAr. * 
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and nitietf-fevefi inches in two hundred years : 
but this €»ak cannot properly be called old. The 
annual incrcafe of very old trees is hardly mea- 
furable with a firing, as the flighted change of 
the air will affe<% t}ie ftring more than a yearV 
growth. The largeft trees that I have meafured 
are fo far from me^ that I have had no Opportu- 
nity of meafuring them a fecond time, except the 
oak neat the Hotiourable Mr. Legge's lodge, in 
Holt Foreft, which does not appear to be hollow^ 
Ia 1759, ^ found it was, at fevcn feet, (for a large 
fwelling rendered it unfair to meafure it at five or 
fix feet,) a trifle above thirty -fbur feet in cir* 
cumference ; and, in 2778, 1 found it had not in- 
creafed above half an inch in nineteen years* 
This more entire remain of longevity merits fome 
regard from the lovers of trees, as well as the 
hoUow oak at Cowthorp, in York/hire, which 
Dr. Hunter gives an account of in his edition of 
Evelyn's Silva, and calls it forty-eight feet rounds 
at three feet. I did not meafure it fo low ; but, 
in 1768, I found it, at four feet, forty feet 
and fix inches ; at five feet, thirty-fix feet and 
fix inches ; and at fix feet, thirty-two ftet and 
one inch. Now, although this oak is larger near 
the earth than that in Hampfhire, yet it dimi- 
nifhes much more fuddenly in girt, viz. eight feet 
and five inches, in two feet of height. (L reqkon 
by my own mcafurcs, as I took pains to be exaft.) 
5 Suppofe 
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Sup|K>re the diminution cx>ntinues about this rate^ 
at feven feet (I did not meafure it fo high) 
it will be about twenty-eight feet in circum- 
ference; and the bottom fourteen feet contain 
fix hundred and eighty-fix feet round or buyers 
meafure, or feventeen ton and fix feet. Four- 
teen feet length of the Hamplhire oak is one 
thoufand and feven feet, or twenty-five ton and 
feven feet ; that is^ three hundred and twenty^ 
one feet more than the Yorkihire oak, though 
that is fuppofed, by many people, to be the 
greateft oak in England. 

I am unwilling to conclude this account of 
wa(hing the ftems of trees, witliout obferving,. 
that all the ingredients of vegetation united, 
which are received from the roots, ftem, branches, 
and leaves, of a mofly and dirty tree, do not pro- 
duce half the increafe that another gains, whofc 
ftem is clean to the head only, and that not ten 
feet in height. Is it not clear, that this greater 
Ihare of nourishment cannot come from rain? For 
the dirty ftem will retain the moifture longer 
than when clean; and the nourifhment drawn 
from the roots, and imbibed by the branches and 
Jeaves, muft be the fame to both trees. Then 
muft not the great (hare of vegetative ingredients 
be conveyed in dew ? May not the mofs and dirt, 
abforb the fineft parts of the dew ? And may 
they not adl as a kind of fcreen, and deprive the 

tree 
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tree of that fliare of fun and air which it requires) 
To develop this myfterious operation of nature, 
would be an honour to the moft ingenious, and 
the plain facSl may afford pleafure to the owners 
of young trees ; for, if their growth may be in- 
creafcd by cleaning their ftems once in five or fix 
years, (perhaps they will not require it fo often,) 
and if the increafe is but half an inch yearlj 
above the ordinary growth, it will greatly over- 
pay the trouble, befides the pleafure of feeing 
the tree more flourifhing. Although the extra 
increafe of my firft waflied beech was but four 
tenths of an inch, the fecond was nine tenths and 
a half, and the third near two inches ; fo that the 
aggregate increafe is above one inch and one 
tenth yearly; and the increafe of the oak is 
eight tenths. But, calling it only half an inch, 
fix years will produce above five cubic feet of 
timber, as the oak is eight feet round, and above 
twenty feet long, and fixpence will pay for the 
waftiing ; confequently, there remains nine fhfl'. 
)ings and fixpence clear gain, in fix years. 
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XXIV. Fartbir Obfirwiim refpeauig the befi 
Manner 4ff flan^iwg P^taioei. By Mr. Jobbfh 
WxMPBY, ^ BrattonXl^v^l/y, near Qkebamp^ 
t$n, Devon. 

From the Letters and Papers of the Bath and 
Wcft-of-England Society for the Encouragc- 
rnent of Agriculture, 8cc, 

I FORMERLY gave an account of an 
experiment made to difcover whether whole 
potatoes or cuttings are to be preferred in plantt- 
ing*. 

Prom that luxount it ckarly appeared, that the 
advantage lay greatly on the fide of cuttings. But 
as, from long experience, I know conclufions 
drawn from iingle experiments cannot be ikfely 
depended on, and as the refult of that experi- 
ment differed fo widely from an account giren 
by a very refpe<£table correfpondent of the So- 

* For Mr. Wimpcy*i fonner obferrations oo planting po- 
tatoes, fee oar eighth volume page 49. 
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cicty, whofe accuracy is well knpwn^ and of 
whofe probity and veracity I have tlie higheft 
opinion, I refolved to repeat my, former expe- 
riment as exadlly as poffible, by way of eftablifll- 
ing a fa<Sl fo interefting to the public, if found 
juft, or pf rctradling an error, if it Ibould ap- 
pear to be one. 

In the fpring of 1791, I prepared about three 
acres of ground, and in April planted it with 
potatoes. A certain quantity of the. largeft and 
fineft were feleiled, one half of which were 
planted whole, the other cut into pieces of a mo- 
derate fize. An exaft account of each was kept 
at taking up, when it appeared that the produce 
per acre was much the fame as in the former 
experiment ; but, as the cut potatoes planted 
nearly four times the ground that the whole 
fets did, the advantage lay, in the fame propor- 
tion, on the fide of planting with cut potatoes ; 
therefore I think there cannot be the leaft doubt 
that the preference is to be given to cuttings, 
as the fuccefs of the two experiments fo nearly 
coincides. 

I have been uled for fome years to furnifh my 
neighbours with potatoes for planting. The laft 
feafon, one of them defired I would let him have 
them all fmall. He faid he had planted fmall 
ones feveral years, that he found them equally 

Vol- IX. A a produdlive 
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produAire with the largeft, and faved mueh 
Irouble in cutting. OAcrs (who Carried their dfeco- 
nomy much futher) preferred the largeft ; they, 
it feems, ofed to pare them, to eat the flefhy 
part, and to plant the rinds 6nly. Upon en- 
quiry, I found this was not an uniifual praAice 
among the cottagers; and, I have been crcdi* 
bly informed that they get as large crops, and 
as good potatoes, in that method of planting 
as in any other whatever. If this be a faft, 
it feems to appear, that the flefhy part of the 
bulb is of no ufe in fupplying nourilhrtlent td 
the young fruit, after the fibrous roots have 
put forth, and laid hold of the ground. Per- 
haps ah experiment of this fort may be thought 
worth making. 
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3CXV. Experiments and Obfervationt an Fermen- 
Mien, and ibe DiJliUation of Ardent Spirit. By 
itfr. Joseph CoIiLjbk. 

WITH A FLATS. 

From the Memoirs of the Litbrart and 
Philosophical Societt of Manchbstsr. 

We may lay it down as an inconteftible axiom^ 
fays Lavoifier, that in all the operations of art 
or nature nothing is created. An equal quantity 
of matter exifts^ both before and after the experi- 
ment : the quality and quantity of the elem^ts 
remain precifely the fame; and npthing take$ 
place, beyond changes and modifications in the 
combinations of thofe elements. Upon this prin*^ 
ciple^ the whole art of performing chemical ex** 
periments depends. We muft always fuppofe aa 
exadl equality between the elements of thb body 
examined, and thofe of the produft^ of its ana« 
lyfis •. 

* Elements of Chemiftry, 
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The fubje<5l of fermentation, but more particu- 
larly the fermenting infulion of malt, has been 
very little attended to as an objedt of chemical 
enquiry. Diodorus Siculus, Herodotus, and Ta- 
citus, mention a method of making wine from 
malt ; yet the modern world had made very little 
progrefs, either in improving the procefs, or afcer- 
taining its produdls, until Dr. PriefUcy and the 
Duke of Chaulnes made their interefting experi- 
ments, on the carbonic acid gas difengaged during 
the operation of fermentation. Soon after thefe 
irhportant difcoverics were communicated to the 
public, the accurate philofopher whom I firft 
quoted, inftituted a fet of moft valuable experi- 
ments on this fubjedl ; and from their rcfults d3:a- 
blifhed a firm bafe for farther enquiry. Before 
this period, all was undefined, and thoi chemift 
had nothing to direA his attention but fcattered 
fafts, many of which rather tended to confound 
than properly to condu6l his inveftigation. 

The diftillation of ardent fpirit has met a fimi- 
lar fate to that of fermentation. The Egyptians, 
at a very early period, difcovered the art of 
drawing fpirit from wine. Modern chcmifts have 
left it in the rude hands of the ill-informed, and 
acirjdent has been the-chief contributor to its im- 
provement. It is true, that fome of the proof fpj- 
rits of commerce arc pure and good ; but this 
arifes more from the nature of the wines from 
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which they are drawn, than from the fuperior Ikill 
of the diftiller. The fiigar- cane and the grape 
are eafily attenuated by fermentation, and con- 
tain lefs foetid oil than malt ; neither are they fo 
liable to contraA an empyreuma in the ftill. I 
was induced to begin this enquiry from a firm 
perfuafion, that it was pbffible, by means of 
known chemical agents, to produce malt fpirit 
equally pure with that which is obtained from 
any other modification of faccharine matter ; and 
moft of the following facfts arc confined to malt- 
liquor. Many othtr particulars have occurred, in 
the courfe of my experiments, which I thought 
worthy of notice, and which I fhall tranfcribe 
from my notes ; but I fhall firft make a few ob- 
fefvations on fermentation in general. 

Fermentation is an inteftine motion in the fo- 
lution of faccharine matter, whereby a new ar- 
rangement of its conftituent elements takes place, 
and alcohol is produced,. without the interven- 
tion of any other agent, of any denomination 
whatever. 

From the above definition it will appear, that 
I mean to exclude all operations from the de- 
nomination of fermentation, excepting that in 
which wine is produced, and, confequently, al- 
cohol. Bellini fays, that all things are full of fer- 
ments ; arid Van Helmont affirms, that fermenta- 
tion is the fole caufc of almofl every tranfmuta- 

tion.. 
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tioa. But the excellent Boerhaavc was aware of 
the confufion which was likely to arife from ge« 
neral terms^ and, therefore^ limited the word fer- 
l&entation to three diHIodl operations : the for- 
mation of alcohol, the making of vinegar^ and 
the production of ammoniac ; iince which» a 
vinous, an acetous, and a putrid fermentatioa 
jbave been generally acknowledged : the fecond as 
a confequence of the firft ; and the third as a con* 
fequence of the two former* 

My prefent objed: is neither to enter fully into 
the inveiligation of acetous acid, nor of the caufe 
of putrefa<^on ; but I ihall make a few remarks 
iqpon each. 

To produce vinegar, (which is chiefly obtained 
from fermented liquor9)the prefence of an acid is 
neceflary, fuch as the tartarcmu add^i but it 
may be obtained by other vegetable acids, as weU 
as from gums and amylaceous foecula diifolved in 
water. A heat of from fevcnty to ninety degrees 
of Fahrenheit's thermometer is alfo neceflary to 
the production of vinegar ; and fermented liquors 
will become acid^ imder this temperature, by the 
folution of the tartar only ; yet a perfeA vinegar 
cannot be formed in a clofe vefleL A ittt accefs 
of vital air is abfolutely neceflary to the pro- 
duction of acetous acid, but is highly injurious 
to the {pirituous fermentation : add to this, that 
iniipid mucilages or gums difiblved in water, be- 
come 
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come- acid, without having been difcermbly Tpi- 
rlmous. Why then fhould the making of "^e- 
gar be called fermentation i 

The production of ammoniac^ which id called 
the putrid fermentation, arifes from the texture of 
the folids being deftroyed, and the nature of the 
fluids being altered ; and it is a well-known fkft, 
that many vegetable and other fubftances never 
undergo any fenfible vinous fermentation, or are 
formed into vinegar, previous to putrefa<9iod* 
In fome of my experiments on the fermenting 
infuiion of malt, I have obferved a beginning pu« 
trefa^ion, without any previous acidity ; which 
1 attribute to an entire completion of the fpiritu- 
ous fermentation, whilftthe air was excluded, 
and the heat never fufiicient to diflblve the tartar. 
It has been before obferved, that a heat of from 
feventy to ninety is required to form the acetous 
acid, but putrefaftion will take place in a tempe- 
rature of forty-five. The putf cfadlion of vegeta* 
bles volatilizes and reduces them to an earthy ftate; 
but, to mark the phaenomena of vegetable putre- 
faftion, and to diftinguifli it ftom the putrefac- 
•tion of animal matter, will form the fubjeA of 
another effay ; in which I ihall endeavour to prove, 
that the production of nitre, and the formation of 
Vegetable mouldy might with equal propriety be 
called fermentation, as the production of ammo- 
niac ; both being produCb of putre&Ction. 

Fermentation 
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.^ Fermentation muft, therefore, be either con- 
jfidered as a general term, and fuppofed, accord- 
ing to the opinion of Van Heknont, to be the folc 
caufe of aloioft every tranfmutation ; or it mnft 
•be limited to exprefs fome definite procefs, by 
which one or more fpecific produces are obtained. 
In the latter cafe, the moft common application 
will certainly be deemed the moft proper, viz. 
the produ6lion of alcohol, by an inteftine mo- 
tion in the folution of faccharine matter, with- 
out the intervention of any other agent what- 
ever. 

Some chemifts are of opinion, that infipid or 
gummy mucilages, barley, &c. pafs by a fort of 
fermentation into faccharine matter ; but of this 
I Ihall fpcak more at large, when treating on the 
fubjecft of malting. 

No other but faccharine matter is fufceptible 
of fermentation, and it is neceflary to obferve a 
proper proportion between the denfity of the li- 
quor and the quantity of yeft ; for, although ar- 
iificial ferment is not abfolutely neceflary to pro- 
duce fermentation, yet it has a tendency (as is 
well known) to accelerate its progrefs. 

The heat of the liquor muft alfo be regulated 
according to the denfity ; as a greater or fmaller 
degree of heat is excited during fermentation, 
according to the quantity of fermentable matter 
which the liquor contains. 

a The 
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The phaenomena which accompany fermenta- 
tion, together with many other intereHing particu* 
lars, may be found in an ingenious elTay on 
tshe fubjeA, by Mr. Thomas Henry *. I Ihall, 
therefore, proceed to a defcription of the in- 
ftrument by which I regulated the gravity of my 
worts. 

The fcale of my faccharometer correfponds to 
that of Blake's, but the form is materially dif- 
ferent. It is fo conftrucfted, that a plate above 
the bdl is fufficiently large to contain a fcale of 
the intermediate gravities, including the ftrongeft 
and weakeft worts with which the experiments 
were made. It begins with o, and proceeds by 
^qlial divifions to 80° ; a denfity which cannot 
be properly attenuated, without repeated fermen- 
tations with large quantities of yeft In the mid^^ 
tile of the plate ftands a thermometer, graduated 
from o to ICO* ; the ufe of which will be ex- 
plained by and by. The divifions in the fcale were 
made on a fuppofition that malt was worth about 
two pounds the quarter ; whereby every varying ' 
degree that ihould be found in two worts, where 
equal quantities had been drawn from two dif- 
ferent kinds of malt, would indicate a difiereno^ 
in value, of fo many fixpences. 

* Mr. Henry's Eflay is priated in our kvcnth volumCf 
page 46. 

Vox,; IX. Bb The 
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The faccharometcr ought to be accompanied 
by an affay-vcflelji which is nothing more than a* 
cylin4rical jar of tin. 

When it is to be ufcd, fill the aflay-jar with 
wort, and reduce it to fixty degrees of heat. 
Then leave the inftrument at full liberty, in the 
jar of wort, and it will reft at the proper degree 
of denfitjs which will be found upon the fcale *, 

If the liquor be not cooled to fixty degrees, one 
degree of denfity fhould be allowed for every ad- 
ditional five degrees of heat. 

When the sibove regulations are attended to, 
the following will be found to he nearly the den-, 
fities or gravities of fome of the moft celebrated 
malt liquors, both before and after fermentation. 

Porter has fixty- fix degirees of denfity before 
fermentation ; but is reduced, by a proper fer- 
mentation, to twenty-fix degrees of denfity. 

Ringwood ale, feventy-four degrees before fer- 
mentation ; but is reduced to thirty after, 

* I believe this faccharomttor ivill be found pretty accur 
rate ; yet, *• there are other principles in fluids befides their 
gravity, hy which they rcfift the admilTion of a defccnding 
body, and the firft of thcfc is that of aitra<Stion ; which, ope- 
rating powerfiilly on bodies compofcd of heterogeneous par- 
ticles, mufl have confiderab!e influence io fuch a fluid at 
wort. A tewleucy to coagulate in the higher tennpcraturcs, 
and an approach to cpngelation in the lower, are certaiply 
co-npcrating principles in all gelatinous liquors/' See the 
Appendix to Richardfon's Statical EUimates. 

Dorcheftei: 
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bdtchefter ale, eighty-four before, and forty- 
five after. 

Table-beer has forty degrees of denfity before 
fermentation, but only twenty-two after. 

Prom the foregoing obfervations, the ufe of 
■ the faceharometer is fufficiently manifcft : it not 
only fervcs as a guide to the quantity of liquor to 
be drawn from malts of different qualities, but 
alfo to determine whether thofe liquors are pro- 
perly attenuated by fermentation. 

The firft part of the experiments is arranged 
In the following order. 

I. On the production of artificial ferments, 
with a view to afcertain their relative values *. 

IL Whe- 

* Boerfaaave arranges, what he caih principal ferments, in 
the fallowiog order. 1. All thofe things which, of their own 
nature, are greatly difpofed to ferment, fo as immediately to 
begin this operation without any other ferment t fuch a& the 
juices of ripe fummer-fruits, which are fo ilrongiy difpofed 
to ferment, as fcarcely to be kept quiet without the help of 
things that prevent fermentation. So likewife a pade made 
of flour and water, and laid in a warm place, cannot then be 
hindered from fermenting. Hence, we need not be folicitous 
about a firft ferment, becaufe nature f|)ontaneoufly affords it 
every where. 2. The recent flowers thrown to the top of 
beer, in the a& of fermentation ; for, if this rarified frothy 
matter be mixed with other fermentable liquors, it greatly 
promotes their fermentation. 3. The fame matter, now be* 
come heavier, «nd funk to the bottom^ pcorided it be not 

Bb a too 
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II, Whether the fermentation ought to be cap- 
f ied on in open or clofe veffels, 

III. The efFeifts of difFeFent facftitious airs on 
fermenting liquors, 

I. From a confiderable number of experiments 
on artificial ferments, I fhall feledfc the fix fol- 
lowing. 

1. 1 took four ounces of wheat-flour, and a pint 
of water. The water, when mixed with the flour^ 

too dale, ftill retains the fame virtue, though in a left degree 
than the former. In this flnte it i» called lees ; and, being by 
motion mixed with its own wine, it often occafions a new 
fermentation, and will excite it in other fubje^. 4. Caffia,. 
honey, manna, Tugar, and the like infpiiTated juices. 5, Paftc 
of flour fermented, or baker's leaven: for, though meal' 
may be preferred for years, frefli and (Weef, in a dry plaoe^ 
and kept from infers ; yet, if wrought with water into a 
foft, fweet, and dofc paft^, and. lightly covered,, in a waxte 
place, it will, in an honr*8 time, begin to heave, fwell, ra- 
Tify, become all over full of cavities, change its ' fmell, tafc, 
and tenacity, prove acid both to the ta^e and fmell, and 
thus become that proper ferment, which gave the original 
name of this whole operation ; becaufe, when thus- preptred| 
if a part of it be mixed with other fsefii paffe, not yet fer- 
mented, it now caufes it to ferment much fooner and flronger, 
6. The remains of former fermenting matters, flicking to the. 
fides of cafks, every way penetrated by the fubtilty of the 
wines they before contained, become extremely apt for rai- 
fing quick and violent fermentation in frefh liquors put into 
them. 7. The white of eggs beat up to a froth, &c; Sec the 
Praftice of Chemiftry, p, io8, 
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was of about eighty degrees of heat, and the mix- 
ture was placed in a temperature varying from 
fixty-five to feventy-five, for five days. 

2. To a mixture fimilar to the abov^, add of 
the fame degree of heat, I added an ounce of mu- 
riat of foda, (common fait,) which was alfo left 
in a temperature varying from fixty-five to fo- 
venty-five, for five days, 

3. The fame proportions of water and flour 
were mixed as in the firft and fecond experiments, 
and put into Nooth's apparatus, and fubje<5led (as 
in Mr. Henry's Experiments) to the aftion of the 
carbonic acid gas, for five days. 

4. A quart of fl:rong infulion of malt * was 
placed in the fame temperature, for an equal 

Jfength of time- 
s' T<^ 

• The method propofcd by Mr. Mafon, (which is inferted 
in the Tranfa6lions of the Society for the Encouragement oF 
Arts, Manu^dlurcs, and Commerce,) is as follows : 

" Procure three velTels^of different fizes or apertures; one 
capable of holding two quarts, the other three or four, and 
the third five or fix. Boil a quarter of a peck of malt, for 
about eight or ten minutes, in three pints of water ; and 
when a quart is poured off from the grains, let it ftand ivt 
a cool place, till not quite cold, but retaining the degree 
of beat which the brewers ufuaUy find to be proper, when they 
begin to work the liquor. Then remove the veflel ioU> fome 
firoation near the fire, where Fahrenheit's thermometer fiaodv- 
between feyency and eighty^ and there let it remain till the 
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5, To another quart of malt-liquor, wail addea 
three ounces of a ftrong infufion of hops, and 
treated as before; 

6. Ab equal quantity of the infufion of malt 
ttras put into the middle part of Nooth's appara- 
tus, and fubjedled (like the flour and water) to 
the adlion of the carbonic acid gas, for five days- 
All the. foregoing compounds began to ferment 

about the fame time, (four days" after the mixture 
was made ;) but, in order more fully to afcertain 
their real value, I took, fix Veflels, into each of 
which 1 put three gallons of wort, of forty- five 
degrees of denfity. One of the above ferments 
was put into each veflel of liquor, and they were 
all placed together, in a temperature of fifty-one 
degrees, for eight days ; at the end of which tin^, 
each parcel was feparately diftilled ; but the quan- 
tity of fpirit obtained was fo nearly fimilSir in all, 
that I have kept no account of their reipeAive 
produdls. It muft, however, be obferved^ that 
the quantity of fpirit formed was much lefs than 
might have been produced by the afliflance of a 
little yeft. At the fame time it is obvious, that 

jfermentatiott begins, which will be in about thirty hours; 
then add two quarts more of a like dcoo6lion of malt, whea 
cool, and llir it well in the larger-iizcd TciTel ; then pro* 
ceed as before \ after which, add an equal quantity more, and 
mix xM in the largeft veflel, and it will produce yeil enoi^b 
for a brewing of forty galloQ»/' 
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frrmentation may be cfFcdled, by fubje^ing folu* 
tions of faccharine matter to a proper tempera-^ 
ture, without the addition of an artificial ferment 
This is a farther proof of Dr. Pennington's opi- 
nion, that worts would ferment without yeft; 
though a much greater length of time is necef- 
fary, and after all the operation is not fo perfe<9:. 
With refpedl to the do<ftor's opinion on the 
raifing of bread, I think it is by no means con- 
clufivc. He takes a quantity of dough, and fub- 
jedls it to the adlion of yeft, for three quarters of 
an hour, and then commits it to diftillation : 
he obtains fome water, but no fpirit ; from which 
he concludes, that bread is not raifcd by fermen* 
tation. Had the dodlor faid that a complete fer- 
mentation was not neceflary to raife bread, % 
fhould have had no obje<^ion to his hypothecs; 
An operation is certainly begim, which in nine or 
fixteen hours, according to his own experiments, 
forms a fpirit. This obfervation was fuggeffced 
on my firft reading Dr. Pennington's Inaugural 
Diflcrtation ; but, in order more fully to fatisfy 
myfelf, I took a gallon of wort, to which I add^d, 
at a proper temperature, two ounces of yeft. The 
mixture was made in a glafs jar, and I obferved 
all the figns of a beginning fermentation, fuch 
as a motion excited in the liquor, the Ijulk of 
ivhich was increafed, and rendered turbid by tlic 
appearance of opaque filaments, together with an 
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incrcafe of heat. After it had flood three quar-r 
ters of an hour, I diftilled it, but not a drop of 
fpirit came over. It may be urged, that this is 
only a negative facl; but, when we obferve that 
a change is efFe<5ted in the dough, fimilar to that 
in the fermenting malt-liquor, in an equal length 
of time ; when we fee the produfts of each turn 
out exa<ftly alike ; and when we confidcr that 
dough of itfelf ferments in a few days, without 
the addition of yeft, we have, at leaft, prefump- 
tivc evidence, that the raifiag of bread ie a begin- 
ning of ferilnentation^ 

I hare made fome additional experiments, to 
prodiKe artificial ferments from molaffes, . fugar, 
honey, and the exprelfed juice of ripe fruits ; but, 
as I found them all much inferior to the flowcra 
of wine, or common yeft, my fubfcqueat expcri- 
nients were all affifted by the latter. 

When I mention the quantity of yeft ufed, I 
mean to be underftood, one part of dry yeft *, 
(dried upon canvas,) and feven parts of water, 

{Hydrogen - .2900715 
Oxygen - 1.6437457 
Carbon - - .7876519 
Azote - - '^393^^5 
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kxVI. Conchtfion of M. RiBAtdbuRt^s Objerid- 
tioni on the Codpopion of Writing-Ink. 

(Fi-bhi Page 14^:^ 

tin the iiffereM Liquors which have commonly ieeri 

tndie ufe ofininaking ink. 
... 

W^ATER, white-wine; beer, and vinegar, are 
vthe liquors which have been ufually employed in 
making ink ; every aiithor having his owii parti- 
fculat Qpihiori refpe<ftiflg th^m, and rctommend- 
ing that which he thinks preferable; io the ex- 
fclufion bf the others : fdme ufe kny of them in- 
diflfcrently: This is, however, by ho tneans a mat- 
ter df indifference i that liquor which can beft 
fcxttadt the colouring matter, ^n^ dilTolve the &* 
line fubftatices and the gum, ^d which joins to 
thefe properties thst of having ho immediate 
kBtxon ttpo'n the colquf of the ingredients, mufl; 
certainly be the mdft likely to' produce an ink of 
the blackeft colour, and one which will prefervc 
that colour f6r the kngeft time. Now, I ihaH 
^)refently Ihtw^ that the othet fiords abore cnen^ 
Vol; JSL C c tioned, 
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tioncd, far from furpaffing water in tfiefc refpe<3Sy 
do not even equal it. 

In the firft place, thofe inks which arc made 
with white-wine, beer, or vinegar, are not more 
Lkck than thofe which are made with water; acid, 
inftead of their keeping good a longer time, I 
have afcertained, by many experiments, that the 
writings of ink made with vinegar grow rufty 
and yellow, while thofe of ink made with water 
preferve their original blacknefs. 

It might indeed be fuppofed, that white-wine, 
and, ftill more, that vinegar, would be preferable 
to water, becaufc their acid would feize upon the 
oxide of iron, as it quits the fulphuric acid ; pro-, 
bably it was on this account that they were prc- 
fered to water; but I have fhewn, that the co- 
louring matter which envelops the iron, renders 
it incapable of being acfted upon by acids. I have 
likewifc Ihewn, that the oxide of iron acquired a 
black colour, and formed ink, not as being dif- 
folvcd by an acid, but, on the contrary, as be- 
ing precipitated from its folution. It is alfo an 
eilablifhed fa(5l, that a folution of iron in. tht 
acid of vinegar, produces a very pale ink, the 
colour: of which foon fades and dilappears ; in 
Ihort, an ink of very little value. 

I may add, that to put vinegar into ink, is to 
increafe the quantity of free acid ; and it is cer- 
tainly to the adtion of the free acid in ink, 
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aflifted by tlmt of the air, that the alteration 
which takes place in the colour of writings is to 
be attributed. For it cannot be doubted, that 
the add is concentrated by the drying of the mk, 
and that its adlion upon the black precipitate 
(which it finds in a ftate the moft favourable to its 
decoloration) is more powerful than when^ be- 
ing itfelf very much diluted, and confequently 
very weak, rt meets the precipitate in a larger 
mafs, and defended from the conta<5l of the air ; 
confequently, in a ftate lefs fit to he a<fted upon. 
It is, therefore, not to be wondered at, that ink 
which is prepared with vinegar Ihould appear as 
black, when uled, as that which is prepared with 
water; and yet that the writing which is made 
wth the firft ihould grow yellow, while writing 
made with the other pre&rves its black colour 
unchanged, 

I have not obferved that beer contributes to 
the goOiinefs of ink ; on the contrary, I have re- 
marked, that it renders it too thick, and makes 
if more liable to grow mouldy than when made 
with other liquors. 

Water is, therefore, the moft proper liquor to 
be employed in the compofition of ink; and 
(whatever may have been faid to the contrary) 
every kind of water is fit for the purpofe ; the 
hardeft water appears to be equally good as rain 
water, or even as diftilled water. 

Cc 2 On 
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On the Troportions of the Ingredients which entet 
into the Compqfition of Ink ; and, firfi, of tbafe of. 
Galls and Sulphate of Iron. 



There is a great ^xStxtnct amqngft authprs, 
with regard to th^ refpetftivc proportioas of all 
the ingrcdiciits which enter into the compqfitioq 
of ink. 

Some of them prefcribe fix parts of galls tq 
one of fulphate of iron ; others recommend t^eq 
parts of fulphate of iron to one of galls. 

Thu§, according to fome, the quantity of galb 
pught very much to exceed the quantity of ful-» 
phatc of iron ; ^herens, on the coivtraty, accord* 
ing to othefs, the quantity of fulphate of iron 
ought to exceed that of galls. . 

Thefe diflfcrences are very confiderable, and 
prove that no chemift, bpfore Lewis, had feri; 
oufly, afid in a fcientific manner^ enquire^ inti^ 
the compofition of this ufeful liquorc 

It is far from being true, that th^ refpe<^ive 
proportions of thefe ingredients is a matter of in- 
difference, either with refpe^ to the beauty of 
the ink, or the durability of the writing made, 
with it. It is t<> a negledl of fcientific principles, 
tliat the public are indebted for fuch a variety of 
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pks of all kinds ; of which fomc are very black, 
j^hile others are very pale; and fome prcfervc 
their blacknefs a confiderable time, while other$ 
grow pale, tufty, or yellow, more or Icfs quickly. 

We have Ihewn, that the blacknefs of ihk \% 
priacipally ow^ng to the Qxide difengaged frooi 
the fiiilphat^ qf iron by the earth of the gallic 
ialt, afid dyed by th^ colouring matter with 
which it is furniihed by the eztra<S):ive part of the 
galls; whence it follows, that if thefe two in-j 
gredients arc not employe^ in juft proportions^ 
the ink cannot be peiife^. 

If there is an excefs of folphate of iron, its 
oxide will npt be fufficicntly (:harged with colour- 
ing matter ; nor will it be fo covered as to be de-r 
fended frfMn the adtioti of the air, confequently 
the ink will foon grow rufty and yellow. 

If there is an excefs of galls, writing made with 
it will be more durable ; but it will not be of a 
good black colour, and will liave a tendency to 
change to a yellowiih brown. 

If the refped^ive proportions of thefe ingredi* 
ents are in a mean between thefe two extremes^ 
the colour of the writing, and the changes it will 
pndergo, will be governed by the properties of 
the prevailing ingredient, and will be in propor* 
fion to its exce(s. 

This theory agrees with the experiments of 
{jpwis; by which we are ihewo, 

I. That 
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1. That equal parts of galls and.fulphate of 
ifon produced an ink which had a good black 
colour ; but that writing made with it, and kept 
covered up for fome weeks, became of a yellowifli 
brown ; which change took place in a few days, 
when the writing was expofed to the fun and 
the air, 

2. That when the quantity of fulphate of iron 
exceeded that of the galls, the change in the 
colour of the ink was more quick, and more 
ftrong, in proportion as the excefs of the fut 
phate of iron was more confiderablc. 

3. That when die quantity of galls exceeded 
that of the fulphate of iron, the colour of the ink 
iKfas more lafting. 

For inftance, a mixturcf of two parts of galls 
with one of fulphate of iron, produced an ink 
which kept its colour better than one made with 
equal parts of each. 

Whereas, by putting four, five, or fix parts 
of galls, the colour of the ink was more Ufting 
than that of the preceding, but it was not fq 
black. 

Lewis fuppofes, that the change which takes 
place in the c6lour of the ink is owing to the 
want of a fufficient quantity of galls ; that, to rcn-»» 
der the colour of ink lailing, the quantity of galls 
ought not to be lefs than three times that of the 
fulphate of iron ; and that it cannot much exceed 
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this proportion, without prejudice to the black- 
nefs of the ink. 

Upon this head I (hall obfcrve, firft, that it 
appears, from what I have ftated, that the change 
which takes place in the colour of ink, does not, 
as Lewis fuppofes, always arife from a defeat in 
the quantity of galls, but may equally arife 
from an excefs of that ingredient. It is indeed 
very true, that ink which has too fmall a propor- 
tion of galls, either grows rufty and yellow, or 19 
of a yellowifli-brown colour ; but it is not Icfs 
true, that ink which has too great a proportion 
of galls, never has a good colour, and that the 
writing made with it is of a brown or pale colour, 
according to the proportion of galls ; and this 
palenefs increafes, in fuch a way, that after, a 
certain time, the writing becomes fcarcely legi- 
ble ; and, although this change of colour may 
take place more flowly than that of the other, it 
is more complete, and more prejudicial ; that of the 
firft being of fuch a nature, that the writing may 
be read a long time after the charafters traced 
by the other are hardly to be diftinguiihed* 
An excefs of galls, therefore, may produce a de- 
cay in the colour of the ink, of a worfc kind than 
that which is produced by the want of them. 

Secondly, equal parts of galls and of fulphate 

of iron, produce an ink of a good black colour^ 

but which^ when expofed to the air, acquire^ a 

4 yejlowifh- 
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yellowifli-brown, and not that yellow rufty c(v^ 
lour whicli is acqiiircd by thofe in which the ful- 
phate of iron predominates ; this proves, that 
the above-mentioned proportions come near to 
thofe which are retjuired to produce a good knd 
kfting ink. 

Thirdly, tny experiments hive fhewfi me, that 
two parts of galls to one of fulphate of iron, are 
fufficient to produce in ink capable of fulfilling,^ 
in a proper manner, thofe purpofes to which tliJCt 
^uid is apfdied ; aftd that three pafts of galli 
(which Lewis cdnliders as tlie fmalleft proportion 
th^t ihould be ufed) is too much, becsufe there 
then reniains in the ink too great a quantity of 
gallic fait not decompofed ; this is afterwards de- 
compofcd by the water, and its earth, in precis 
pirating, cafries with it a part 6f the colouring 
tnatter, and of the black oxide of iron : perhapsf 
alfo the colouring matter df the fuperabuhdant 
quantity of galls, injures th^ black toldur of 
the ferruginous pfecipitatej giving it a brown 
caft. 

From dl thefe obfervations, I think I have i 
tight to conclude, that the refpe^tivc proportions* 
of the galls and fhe fulphate of iron fhotdd be 
ftich, that the latter fhould be entirely dec6m- 
p6fed, and that there fhould rather be too great 
than too fmall a quantity of the former ; brrt thisr 
excefs Should only be as much a9 'n fufficieiit to" 
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(aturat?e Ae oxide of iron with cdotiring matter. 
It is, no doubt, with this view, that Lewis re- 
commenik three parts of galls to be uTed; but it 
is better to leave out one of tbofe parts, and to 
put, inftead thereof, a fufficicnt quantity of log- 
wood; which would fumifli to the ferruginous 
precipitate a great quantity of colouring matter, 
and does not contain any fait with an earthy 
bafis, capable of rendering the ink liable to be 
afterwards decompofed, fince it increafes the 
blacknels of the precipitate, without adding to 
its weight. 

On ib^ ?r9portm9 €f Sulphate ofCofpir. 

The effe6^ of fulphate of copper being to ren- 
der the colour brown, and to fix it, the quantity 
ofitlhould be properly limited: it appeared to 
roe, that the beft proporticn was an eighth parti 
by weight, of the galls. A larger quantity ren- 
ders the colour too brown, and a frpaller one is 
not fufficient to fix it. 

On ibi Pr9f0tUms •fCum Mi Siig». 

The pioportiofM of gumandfugar ihould be 
regulated, not according to the quantity of g«lk> 
but according to duKt of the liquid. 

Vol. UL D d My 



Digitized by 



Google 



202 Om the Cmpofiikn 

My obfervattions refpe^ing the firft of thefc 
fubje<5ls agree with thofe of Lewis. I found that 
the heft proportion was, one ounce of guoi to a 
quart of ink. * 

With refpeA to fugar, I foun4 that two 
drachms and forty-eight grains was the beft pro* 
portion for the fame quantity. 



Oh the Proportions of Liquid. 

^The proportions of liquid, relatively to the 
quantity of galls, vary very much in different 
formulae. I have met with fome which prcfcribe 
foiu" parts of water to one of galls ; other for- 
mulae, and their number is ftill greater, require 
icn parts. Lewis direfts from eleven to fixteen 
parts of water. 

I found that twelve parts of water to one of 
galls formed a very good ink. 



Corollary. 

, By attending to what I have hitherto faid, k 
will: be feen, that ^^and fulpbate of iron form 
the bafes of ink. 

That logwood is a very ufeful ingredient, be- 
caufe its colouring part concurs with that of the 
galls to give a black Qolour to the oxide of iron ; 
•. . . . and 
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and becaufe it gives to the ink a mote beautiful 
and perfed^. black colour^ and to the writing, 
made with fuch ink^ a greater body or con* 
fiftence. 

That the fulphate of copper is ufeful for deep« 
ening the colour of the ink, and rendering it 
more permanent. 

. That die ufe of gtim is indifpenfatde, to hinder 
the ink from fpreading on the paper, and linking 
into it^ alfo to give to the ink a .greater^ body 
of colour. 

That fugaf \% neceflkry, to reftore to the ink a 
part of that fluidity which gum, by itfelf, tends 
to take from it. 

That the perfeAion of this liquor depends upon 
the refpeAive proportions of the ingredients, ei^ 
ther amongft themfelves, or with the liipud made 
ufe of. 

That water is ;the moft proper liquid for the 
eompofition of ink. ^ 

laftly, that the efib<5l of galls may be afiifted 
by the ufe of logwood ; but tJiat this latter, not-* 
wttbftanding its advantages, cannot fupply the 
place of galls, as they form the efiential bafit 
of ink. 
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On ibi banner of operating upon tie Ingredients^ in 
order to make them into bik. 



t Axtdb^r9. tire divided in their opinion, whedki 
it is beft merely to infufe the gajls in cold water, 
erto.mjcer^ tbem in warm watcr^ or to boil 
them, more ,or Icfs. 

iSon^ ndtcerate all the ingredients together; 
others macerate or boil the galls firft, apd then 
IKld the aduef idgredientd, either before theli- 
qu/or is ftiftiiicd, or- afterwards. 

On this head I ihall obferve, firft^ that the 
dc^jeiSb is iKft aoerely to extras the cok>uring 
osatter of the galb«. wl^h might certainty be very 
eaiily doM by means of cold wato: ; but it is rery 
doubtftil whether we could, without the help of 
boiling, obtain a complete diflblution of tl^ gal- 
lic earthy fait, whidh, however, is very neoei&ry 
to the decompoHtion of the folphate of iron. Be- 
£dies, it is a known :&A, that inks made with 
edld,'or cr^eti with warm wader,, are pale wimt 
ttCni, jmd do ndt beciane black till fevdnil dsya 
after; nor have they ever fo fine a cobmr aa 
thofe inks which have been prepared by being 
well boiled. 

But, although it is neceflary that the galls fhould 
be boiled, and alfo the logwood ; that neceifity 

♦ certainly 
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certamly docs not extend to dnr Gh$ and odiet 
ingredients : td borl tfaenx is mther aa inconveni- 
ence, it being, without doubt^ nmcb better to 
throw them into the decoi^ion of the galls and 
logwood^ after having ftrained it. 



Sefi fropitrtim of the Ingredients for the Compofithm 
of Ink. 

Eight ounces of Aleppo galls, and four ounces 
of logwood, are to be boiled in twelve pounds o^ 
water, for the fpace of an honr, or until half the 
quantity is confumed. 

The liquor is then to be ftrained throu|^ a 
piece of linen, or through a . faair^ilevet into a 
proper veflel, and, if the quantity is found to be 
as. above diredled, namely, fix pounds, there aiay 
be added to it, 
,Four ounces of fulphate of iron, 
* Three ounces of gum-arabic. 

One ounce of fulphate of copper. 

One ounce of fugarcandy. 

The liquor is to be ihaken, from tinie to timef 
to facilitate the folution of the faks^ and m^re 
particularly that of the gum. When it is cer« 
tain that all thefe are completely dKfolved, the 
whbfe may' be Kft to ifand quietly for twenty- 
four hours ; after which, the ink may be decanted 
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from the grofs fediment which it depofited at the 
bottom of the veifel, and may be kept in glafi or 
fione bottles, well flopped. 



db/ervathns. 

This ink has a black coIouTi a little inclining 
to purple, in the bottles ; but the writing made 
with it is of a beautiful black, and it preferves its 
blacknefs, without alteration, for a great length 
of time. 

. Each quart of this ink contains. 
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. On the Trefirvation of Ink. 

I have obferved^ that many perfons recomi- 
mend putting iron, others recommend putting 
galls, at the bottom of the bottles in which ink is 
kept. T never put any thing in mine ; and yet I 
never obferved that it fufitsred any change in its 
colour^ or any other injury, even after it had 
been kept a coniiderable length of time. 

Thofe who recommend galls for the above* 
mentioned purpofe, undoubtedly fiippofe, with 
Lewis, that the decay of ink is occaiioned by 
the want of a fufficient quantity of that fubftance. 
fiut, befides what I have already faid on this 
bead, I mufl obferve, that I cannot comprehend 
in what manner fuch perfons fuppofe the defedfc 
in queftion would be remedied by this addi- 
tion. The colouring part of the galls is precis 
piloted only by the oxide of iron ; and the addi- 
tional quantity of galls cannot hinder the precipi- 
tation of the black oxide : this precipitation is 
the caufe of the alteration in the colour of the. 
ink; which alteration^ in thiarinftance, takes place, 
not from any want of blacknefs in the precipitate, 
but becaufe it is diminiftied in quantity ; the ad* 
dition of galls is therefore quite ufelefs. 
.. putting iron at the bottom of the bottles may, 
at firft, appear more advantageous; but fome 
:. dbfervations 
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cbfenrations upon that expedient^ will (hew that 
it is alfo an uielefs one. 

The end propofcd in this cafe is, to replace, 
by frelh iron, that which it was fuppofed the 
&}phate of iron would, in a certain time, let fall 
in the form Of oxide ; to the lofs of which the 
titeradoa in the colour of the ink was attributed. 
But I muft obferve, firft, that when this fait is 
nfed in a proper proportion, it is almoft entirely 
decompofed by the gallic fait, at the rcry inftant 
cf its mixture with the galls. Secondly, that the 
lulphuric acid, when converted into felenite, is 
incapable of again diifolving iron. Thirdly, that 
die fediment of ink which has been long kept, 
is not an oxide of iron in the ftate of ochre,- but 
n black precipitate, iimilar, in all refpe^s, to that 
ivhich remains fufpended in the ink, and caules 
its blacknefs. Fourthly, that this precipitate 
would not be replaced by fre(h iron; becaufe 
the iron would not find in the ink that matter 
which is necellary to give it colour, even fup- 
pofing that it found therein a free acid, capable 
of diflblving it, and afiberwards a fubftance fit to 
produce the decompolkion of the new fidt whick 
it had formed. In ihort, experience has con* 
winced me, that ink may be preferved fev^rdl 
years, in a flate of perfeAion, without putting 
cither galls or iron at the bottom of the vellels in 
which it is kept. 

1 O^ 
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On the State b/ the Acids in hk^ and ef the Ji^ 
tempts wkiih have been made tofaturaie the 5ir/*, 
'phytic Acifl. 

Lewis, fufpefling that the loofe fulphurk acid 
in ink was one of the principal caufes to which 
its change of colour was owing, endeavoured to 
feparate that acid by the addition of lime ; but 
the ink was by no means mended thereby. A 
(mall quantity of lime did not much alter the co- 
lour^ and a large quantity thereof turned it of a 
reddiih-brown. Writings having been made with 
thefe mixtures, and expoled, for the fpace of two 
months, to the fun and th^ air, it was found that 
thofe which were made with the mixture which 
I^ad the greateft proportion of lime were illegible, 
and the others had loft their colour more than if 
they had been made with common ink. 

As the fulphuric acid is combined with th« 
(certh, in the form of felenitc, there can be no 
loofe acid in the ink but the gallic acid, the 
weaknefs of which is fuch as to leave no room to 
fuppofc that it can aft upon the black ferru- 
ginous precipitate ; there is confequently no rea-- 
ibn why the faturation of the acids ihould he at- 
tempted. 

Vol, IX. Ec Oa 
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On the Xriah which have been ma4e of v^rwu$ Ih 
^redients^ as Subjlitutes for GalU. 

It has beeti attempted to fupply the place of 
galls by dilFFerent vegetable fubftanc^, moft of 
them taken from the clafs of aftringents : various 
folutions of iron have alfo been tried, as fubftitute^ 
for the fulphate of iron ; but experience has flicwn, 
that tjiefc two fubftancps are abfolutely necef- 
fary in the compofition of good ink. 

The bark of the black-thorn or floe-ttce, tfte 
roots of tormentil, and of biftort, the flowers of 
the pomegranatertree, and the rind of ha fruit, 
have all been tried, but were found to give to 
the ink made with them more or lefs qf a greeniiH 
hue ; none of thefe ingredients were capable of 
furnilhing that black colour which is ot)tajne4 
from galls. 

Sumach, which in the black dye may be 
ufcd inftead of galls, gives to ink a greenifh caft, 
which renders it an improper ingredient in its 
fompofition. 

Oak-bark appears to give the fame Icind of 
black as galls; neverthelefs, when it was ufed 
alone, it produced a bad kind of ink ; and, eveq 
when the proportion of it was «ight or ten times 
f^s great as the ufual proportion qf galls> it wa^ 



Digitized by 



Google 



of Writing-ink: iii 

Very tar from producihg ah equal efFedl. . Saw- 
duA frdiri oak-wood gives ink a very ftrong tinge 
faf blue ; which tinge it always retains^ whatever 
J)roportioh of oak faw-diift is ufed. 

Various other aftringents were tried, in con- 
junction with galls, ^nd with logwood : they did 
tot take from the colour of the ink, nor did they 
appear to add any thing to it. 

Lewis tried the jiiice of privet-berries, of mul- 
berries, and df black cherries : all thefe pro- 
duced inks which appeared more full of colour 
than if made with water alone, but they were lefs 
black, and became dull and xm&y after being 
kept fome time* 



^n tbt f rials made with various Solutions tf Iron] 
as Subftifuhs ftr Sulphate of Irorti 

SoiutiooB of iron in nitric and niiiriatic add^ 
prodated wSss which were tdo corrofive^ and the* 
toloUf of which Was ndt fufficiently tflack ; ibu 
faiade with muriatic acid inditing tS bliie^ and 
that ma^c With nitric acid being of a brownifii^ 
green; 

A foititidn of iron in acetclusr acid^ procluced t 
rcTf ihdifierent ink« 

A folution 0f iron i& acid of tartar^ gate io Ihe 
decoction of galls a reddiih-brown colour. 

Ee d Afo* 
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A folution of iron in lemon-juice, has a better 
effedt than that made with vinegar^ but is ftill 
inferior to the fulphate of iron. 



Conclujion. 

Tlie rcfult of what has been faid is, that ink is 
a compound liquor, which owes its blacknefs to 
the oxide of the fulphate of iron ; which is difen- 
gaged from its folvent by the earth of the gallic 
fait, and coloured by the extraftive matter of the 
galls : it remains in the liquid in a ftate of fuf- 
penfion, not of folution. 

2. That hitherto no ingredient has been difco- 
vered', that can be properly fubftituted for gaHs, 
in the compofition of ink. 

3. That^ogwood affifts the colouring a<%ion of 
the galls ; that is, it renders the precipitate more 
black, without encreafing the quantity of it. 

4. That fulphate of copper is ^vantageous, as 
it tends to fix the black colour of ink, without 
difturbing its compofition. 

5. That gum is ufeful in preventing ink from 
jpreading on the paper, and finking into it. By 
preventing its fpreading, the charadlers traced 
with it are charged witli a greater quantity of co- 
louring matter. Gum alfo ferves as a kind of van- 
niih, to defend the ink from the adion of the air; 

and 
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and coQtributes, in conjuh<9:ion with the colour-^ 
ing matter of the galls^ and that of the logwood, 
to prevent its decay. 

6. That fugar has the effeA of refloring to the 
ink a part of that fluidity of which the gum de- 
prives it. 

7. That fulphate of iron cannot have its place 
fupplied by any other ferruginous fait. 

From thefe obfervations it follows, that all 
thefe ingredients are neceflary in the compofition 
of ink ; that their place cannot be fupplied by 
other fubftances ; and, that the perfedlion of ink 
depends on their being combined in juft pro- 
portions. 

And, although all the ingredients which enter 
the compofition of ink alio enter tliat of the black- 
dye, it is by no means true that all thofe which 
enter the latter compofition are proper for ma- 
king ink. Befides, the proportions of them, ei- 
ther with refpedl to each other, or with refpeft 
to the liquid made ufe of, are not the fame. 

Yet, notwithftanding the difference betweea 
thefe two compofitions, the chief of the forego- 
ing experiments and obfervations on galls, and 
thofe on fulphate of iron, may be equally applied 
to both of them. 
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jtppendiXy containiltg fome Exptrimenis relating ift 
the Sui^tH ofthefwrtgmg Dijfertatian. 

Three ounces of fufnach, and two' ouirc^ of 
fulphate of iron^ produced (by treating the fu^ 
mach in the fame manner is the galls) Hn ounce' 
and a quarter of precipitate; Two oimcte of galls 
would have produced two ounces and a qn^tftet 
of precipitate. 

Four ounces of a folution of iroh in viMgar^ 
produced (by means of fixed alkali) two ouBces 
and a quarter of precipitate. 

Four oimces of a folutioii of iron in itii 
of tartar, produced (by means of fixed aUcAli) 
an ounce and a quarter of precipitate. Fouf 
ounces of fulphate of iron would have prodiKod^ 
an ounce and a half of precipitate^ 



2CSVIt. 
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3CXVII. UJi of P'tftftiu for Jnvcntim, ^f, 

(Coiitiflwdi IVoio P$|;e i44t> 

CIboiigs Blundell^ of the parifli of St Mat* 
thcw, Bethnd' Green, in the cotinty of Middle^ 
fex, Manufa£lurer ; for a machine for the por- 
pofe of frying fucV, and prerenting dirt or duft 
from ^es, which he calk the CEcmomical-Re^ 
reiver. Dated May 3, 1798. 

William Jones, of the city of Briftol, Mill* 
wright ; for a machine foj^ the purpofe of more 
iceadily mining nult, or other fhbftances^ with 
9uids; whereby the eflence or fpirit of the 
malt, or other fubflances^^ intended' to be adied 
pn by water, or other fluids, will be more peiw 
it&\y and expeditioufly extra6bd than' by any 
other m?eiilod hitherto inrented; Dated Ma^ 8^ 
1798V 

KoBxmT Frith, of SgUbrd, in thccotmtyof 
Lancafter, Dyer; fbr a chemical method of 
^ng different permanent colours upon cot- 
ton, linen, wooUen^ and lilk. Dated May 25; 
1798. 

4 William 
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William Sanxter, of Horfehc^tjh, in the 
county of Cambridge, Farmer ; for a plough for 
the paring of land, which he conceives will be of 
gre^t public utility, and peculiarly calculated for 
the faving of manual labour. Dated May 25, 
1798, 

John Champion, of the city of Briftol, Ma- 
li ufadturcr of firafs. Copper, and Iron Ware ; for 
a method of making wire from rolled and flit 
iron, cither foreign or ErigUfh, put in operation 
by various powers. Pated June 2, 1798. 

Geqroi^ Pomeroy, Ute of 3oilon, in North 
America, but now of London, Merchant; for 
an af^aratus and machinery for the manufac- 
turing of tobacco and fnuff, and for other pur* 
pofes. Dated June 5, 1798. 

JoKif Palmer, of MaxtocI^, in the county 
ofWapvick, Yeoman; for a new invention ii| 
(he confl:ru6tion of apparatufes ufed for clearing 
gr^n from the ftraw^ anfl fpr pulverising the 
feme. Dated June 5, ij^^. 

Jonathan HornblowrRi of the borough 
of Penryn, in the county of Cornwall, Engineer; 
for a machine or engine for raifing w^ter, ^nd 
for various other ufeful purpofes in arts and ma-r 
nufadlures^ by means of fteafn atnd othcrwife« 
Dated June 8, 1798. 
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REPERTORY 

OF 

ARTS ANb MANtJFACTURfiS. 

NUMBER LiL 



XXVtiI. -Specifitatibn of tht-Fatent ^taktei h Mn 
DavId FreArson, of LlverpeUy intkeCountjf 

' tf Lancafier^ Merchant ; for Machin&y antl 
()prdtions for the Purpofe of fnvirlg Fuel^ in thi 
Frocefs of tvaporalbig Water fiom Solutions df 
Salts ^ the whfle or aji-off Leys of Sodp-makers, 
and which may be appticable on ether Octafions^ 
where Evaporation^ or a Separation of Wafef^ 
fcrMng either wholly or in Fart a djfolvin^ FluiJ, 
from the Subflance or Subjliinces held in Sohttion^ 
ii Required. 

t)ated May it^ 1793. 

To all to whom thcfe prefentj fhall come, &c. 
Now KNOW Yfe, that the principles on which the 
patentee refts his preteniions to his Majefl-y's let- 
ters of licence, for an exclufive right to the prac- 
tice and emoluments of his inveiltion, are; gene- 
Vol- IX. Ff raUy 
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rally fpeaking, thefe. As oily, foapy, gelat!^ 
jious, or mucilaginous matter, when intermixed 
with aqueous folutions, and gathering upon their 
furface, would materially obftruA the progrefs of 
evaporation, when promoted by the principles to 
be proceeded on, all fuch are to be removed, aS' 
inuch as is poflible and convenient, by filtratioA, 
and, at proper periods during the procefs, to 
be fkimmed off. After having, when rcqui- 
fitc, undergone fuch filtration, for the foremcn- 
tioned purpofe, or for removing other impurities 
which it may be defirable to feparate, the folu- 
tions of falts, the wafte or caft-ofF leys of foap* 
makers, or other mixed folutions, (from which 
water, forming either wholly or in part a dif- 
folving fluid, is required to be evaporated or fe- 
parated from the fubftance or fubftances held in 
folution, and with which a part of the fubftances 
intended to be left behind may occafionally fly 
off,) are to be expofed to the atmofphere, in (hal- 
low ponds or refervoirs, which are to have vari- 
ous machinery afiixed to them; by means of 
which, a part of the folutions may be fuccefliivcly 
taken up, and fpread over the furfaces of the 
machinery appropriated to that purpofe, and thus 
have an increafe, divifion, or extenfion of their 
furfaces farther expofed to the atmofphere, to be 
a<5ted on by the fun and air, and are to be pro- 
tcfted, by fuch machinery, from rain or dew 

falling 



Digitized by 



Google 



in the Proofs of Evaporation. 219 

falGng into, or incorporating with them. The 
operations and machinery he judges moft proper . 
to effedl this purpofe are as follows ; and, though 
machinery of other forms and other materials than 
thofe he points out, may undoubtedly be con- 
ftrufted and contrived for the fame ufe, yet, as 
they muft afluredly be fome way or other imita- 
tions of thefe, and operate upon the fame gene* 
ral principles, he trufts and hopes that his ftudy 
and expcnce to accomplifli this bufincfs will not 
be fufFcred to be loft to him, by attempts to evade 
his patent on fuch grounds. 

I. The Receiving Refervoirsy for Solutions required 
to be iept or filtered. The foap-makers wafte leys, 
or any other folutions of fuch defcription, will 
require refervoirs for their reception, of dimen- 
lions proportioned to the quantity whence the 
water is required to be evaporated, and which, with 
tfce fucceeding refervoirs, may be fufficiiJnt to 
contain a confiderable portion during the winter, 
or any long continuance of wet unfavourable wca* 
ther. Thefe dimenfions will neccflarily be regu- 
lated by circumftances, fuch as, the extent of the 
jpefervoirs and machinery to which they arc at- 
tached, the quantity likely to be received in 
winter, and during weather not favourable to the 
progrefs of evaporation, &c. They may be con- 
ftruAed of various forms and materials, but muft 
t>p fo tight as not to admit the folutions, in any 
Ffa nxateiial 
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material quaritity, to penfjtrate or exude thrpugH 
them. If they are formed in the ground with 
clay and bricks, or clay, bricks, and cement, 
the beft form will be cylindrical ; the bafe of the 
cylinder will be parallel with the horizon. Thefo 
I will call, to diftinguilh theni from the others, 
%he Receiving Refervoirs. 

Mp Filtration^ and the Filtering Rejervoin. Whea 
any folutions require filtration, tq take frqm theni 
any obftrudlions to evaporation, or earthly impu- 
rities, there muft be another refervoir conftru<5l-, 
cd, fimilar to the former, and adjoining tjicreto, 
aver which n^uil be placed l^rge fqu^re-edged 
bags or filters, fallened to cords at their edges ; 
the bottoins of which, when fufpended and con- 
taining the fluid, luay incline towards a fpl^qrical 
or conoidical form, of a moderate depth. Thcfe 
fguarc-edged filtering bagSj^ fqrmcd of canvas, 
hair or other cloth, or fluff fit foj the purpofo^ 
(into which the folutions muft be: pumped, ot;^ 
fqm? other way run in,) muft be. fecur^d, by. 
noales at the angles, to upright ftaffi. ox pegs^ 
placed at the end of rods, running fquare with 
caph other in an horizontal dire^ftion ; from whicl^ 
tft rhc rods* the noofes may be at any tinae Atpped,| 
fothat the. two oppafite points of each parallel 
fide of the fquare (or it may be oblong) hori- 
zontal . line of dire.dlion of the noofes upoti th^ 
rpds^ may be brought or drawn to approach ^^ 

Qthei^ 
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other, and the rcfiduum in the filters preflEedL 
In addition to the above mode of filtration, ho 
propoles (when the (olutiqns are fo impure as to 
require it) to divide thele filtering refervoirs into 
two parts, by a partition ; to put coarfe fend at 
the bottom of each diviiion, lo as to occupy a 
fpace of fomc inches, left for the purpofe, bc-» 
twccn the bottom of the dividing partition and 
the bottom of tlje refervoirs, and to come up a 
little above the bottom of the partition. The 
bottom of the diviiion, over which the filtering 
flafFs are iufpended, muft decline a little towards 
the bottom of the other ; and, upon the fand ia 
the former, is to be placed coarfe hair-cloth, can* 
vas, or other ftufF, fixed to poles, by. noofes, with 
cords,, fo as to be drawn up at plealure, and the 
refiduum found upon it, after the folutions have 
pafled into the other divifions^ taken away* Thefe 
filtering, as well as the receiving rcfcrvoira, fliould 
have flight flicds or roofs, to keep out the xzm^ 
The fqap- makers wafte leys will particularly re- 
quire as perfedt a filtration as can conveniently be 
had ; M the foapy and gelatinous matter they 
commonly <:ontain, if not feparated, will g^her 
upon the furface of the folutions, and in a great 
meafure retard the progrefs of the evaporation of 
the wateR Other folutions, to which the prin- 
ciples of this patent are applicable, may alfd re^ 
f|ui;^aj^ attei)ti?e;filt(ati9ii;, staw^l as thefe. 
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III. The Evaporating Refcrvoirs. Either the 
iblutions which have paffed filtration, or thofe 
which do not require to be filtered, are to be run 
or pumped into ftiallow pits or refervoirs. Thcfc 
evaporating refervoirs are to range and be placed 
fo as to extend from eaft to weft, or nearly in 
that direftion, in the longer or oblong fide pf 
their- fquare, and from north to fouth in thctr 
ihorter fide or breadth ; they may be from about 
nine to about fourteen inches deep, and are to 
be fo confl:ru<fted as to retain the folutions, an<l 
of fuch materials as may be had on the chcapeft 
terms, and be efFedlual for the end in view, (as 
well as the other refervoirs before mentioned,) 
which will of courfe vary in different fituations^ 
circumftances, and places, refpecfting which, I 
Ihall endeavour to give fome inftruftions, or at 
Jeaft hints, in my remarks on the materials^ 

IV. TAc Materials of which to conftruit the Re^ 
fervoirs in general. There being a great variety 
of materials of which all the afore-mentioned re- 
fervoirs may be cgnftruAed, I fhall endeavour to 
point out thofe which may be generally the 
cheapeft and moft fit. If good clay is to be had 
in the ground, or near it, fo as to be had at a low 
price, I would ufe it, well tempered, and clofe 
rammed down, as a retainer for the fides and 
bottoms of all fuch of them as are placed or funk 
ih thf ground. The receiving and filtering ror 

fcrvoir? 
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fervoirs may be formed of bricks, fet in fiich 
clay, at about fix inches thick from them ; or, as 
before intimated, thefe may be formed wholly of 
wood, in the way the workmen of the city of 
London conftrucfl what they call backs, but will 
be expenfive. The bottoms and fides of the eva- 
poratingrefervoirs may be covered with boards, 
and fecured at the ends and middle upon frames 
or joifts, ftretching the length of the refervoirs ; 
or with fquare-edged bricks on flat, or fquare 
tiles ; or with bricks or tiles covered with, or fet 
in, tarras, or any fuch like good cement or mor- 
tar. In the fituation where it is.firft defigned to 
apply his machinery and operations, near the city 
of London, to the evaporation of. water from the 
foap-makers wafte or caft-ofF leys, there not be- 
ing proper clay in the ground, or near at hand, 
and the ground lying rather low and difpofed to 
be damp, it is intended to form the evaporating 
refervoirs wholly of wooden boards, clofe jointed, 
fo as to retain the folutions ; to refl: them upon 
logs of wood, or other pillars, being fupported 
from pillar to pillar, by fufficient bearers, at about 
a foot from the ground ; ©nd to excavate and take 
away a part of the earth underneath them, fo as 
to leave room for a perfon to pafs occafionally 
through, and examine whether they be fo tight 
as not to admit of the folutions to exude through 
the joifts, or any accidental opening or crevice. 
4 It 
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It is impoitible to afccftain minutely now, by dU 
t'ccftions and defcription, the greater elit,ibility of 
one material rather than another, of which to con^ 
ftruft thefe refervoirs, the choice depending fo 
much on fituation, the value Of the lolutions^ 
and other circumftances obfcrved on. The fitu- 
ation muft be viewed, and proper eftimates made 
of various articles, by which the judgement may 
be guided. It may however be remarked, that 
refervoirs conftrudled of wood, if not objeftion- 
able, as to coft, will be better for retaining alka- 
line folutions than thofc made of moft othef 
cheap materials ; for alkaline compounds, ih which 
there is an excefs of alkaline fait, will take up into 
folution (and fo may be faid to corrode) iiliceou^ 
and argillaceous earths, of which common clay 
is almoft wholly compofed, and alfo the filicebui 
or fandy part of the cements called mortars or tar-» 
las, in proportion to the excefs of alkali, whethef 
Tcgctablc or mineral. Weak or mild alkaline fo* 
lutions will be long in corroding, or taking mtd 
folution, clay, or the liliceous part of well pre- 
|>ared cements or mortars ; but he would cautiotf 
thofe who may follow bifti, or may ufe his iftven-* 
tion, that an exudation or loft of the foiutibtf 
ttiay take place, when they are not aware ; fd^ 
Ae idea that the water may alone exude, and thd 
contained falts remain, is a miftaken one. Salt^ 
will pafs, with their water of folution, even thrdi:^h 
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glaztd earthen-ware, as he has often experienced ; 
like remarks may be made refpeAing fome acid 
fblutions. Refervoirs conftnided with bricks and 
tommon mortar, and well covered, or of wood 
covered, either wholly or only at the joints, with 
pitch, may be very- proper and cheap, in fomc 
cafes, for retaining fuch folutions as will not dc- 
compofe or corrode the pitch. And it may be ob- 
ferved, that black, being the colouring material 
moft heated by the direftion of the rays from the 
fun, (as appears by its abforption of them, and 
from experience,) may be applied, in fome in* 
ftances, to the evaporating refervoirs and ma- 
chinery; fi) that, by increafing the heat, the 
evaporation may be helped. I come now to, 

V. ^Hh Evaporaling Machinery^ to promote Eva* 
porationy and proitQ the Solutions from Rain , or 
Dews fatting into or incorporating with them. And 
firft, the wheel machinery, refembling the fly of 
a finoak-jack, but placed vertically, and its co- 
vers. The ufe and dimenfions of this, as well at 
of every other contrivance intended to effe<ft the 
purpofe, muft neceflarily be regulated by fitua- 
tion, and the quantity deligned to be expofed to 
evaporation. Suppofe the evaporating refervoirs 
to be from about two to three hundred feet in 
length, extending from caft to weft, and about 
fifteen feet in breadth, from north to fouth, which 
may be the moft proper dimenfions^ in many litu« 
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ations where the principles of the patent are 
adopted-; then, over thefe refervoirs are to be 
placed roofs or frames, formed of thin boards or 
framed' canvas," (or any other coarfe cloth or ftufF 
fit for the purpofe,) from which the rain may 
run off, as from an umbrella, and hot penetrate 
through, and mix with the folutions. Thefe are 
to be afRxed, by ftrong hinges, to poles or pieces 
of wood, extending' from eaft to weft, like the 
ridging of the roof of a houfe ;^and are to be fup- 
pforted by other pofts, poles, or pieces of wood, 
placed perpendicular to the horizon : I will call 
lifim, 
" VI. The moveable Roofs. If the evaporating re- 
fervoirs are about fifteen feet broad, and the 
wheels or flies (which will hereafter be defcribcd) 
are about twelve feet diameter, thefe moveable 
roofs may be each about fifteen feet long; and, 
at the ends of the frames (or the pieces of wood 
to which the boards of the frames, or the frame- 
pieces formed of canvas or coarfe cloth, or the 
like, are fecured,) are to be fixed poles or ftafFs, 
by ftaples or hinges, fo as to lift up the roofs 
to a few degrees above the horizontal level of the 
folutions below, and there fupport them ; or to 
let them down, that they may form a cover- 
ing to protedl the folutions from rain or dew ; 
for which they muft be fufficient, and muft be 
made tight, or be covered, at the joints where 
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the hinges are^ fo as not to admit the rain to 
fall through at the ridges : below thefe move- 
able roofs or coverings, muft be fixed, 

VIL Wbeels or Fliesj with their axles refting to- 
wards the north and fouth, in praper buihes or 
fupporters, riling from, and fattened to, the fides 
of the evaporating refervoirs. The diameter of 
the wheels will of courfe extend towards eaft and 
weft ; and, to the extremities of the parts com- 
pofing the flies or wheels, are to be fixed thin 
boards, extending perpendicularly from the line 
of their circumference, towards north and fouth. 
To thefe muft be affixed other pieces, both at 
the ends and going lineally with the circumfer- 
ence of the wheel, fo as to form a kind of Iho- 
vel, to take up and difperfe the folutions. Thefe 
fly-wheels are to be fo c6nftru6led as to be fet in 
motion by the wind, when blowing with a need- 
ful degree of ftrength, and in certain diredlions ; 
and are to be fo hung upon their fupporters, that • 
the fliovels, as they move, may dip into the fo- 
lutions, take up, and difperfe them over the fur- 
faces of tlje wheels, and the furface^ proje6ting 
from them, that theymay be expofed to the ef- 
fedls of the fun and air, ^nd the aqueous parts 
carried off in vapours, or evaporated. The fup- 
porters, in which are placed the bufties on which 
the axles of the wheels are to reft and move, muft 
have at tlie top, frames or pieces of wood, extend* 
G g 2 ing 
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vxg from them at right tngles, into each of 
which are to be itiferted three or four boihes^ 
that the axles of the wheels may be pcca- 
fionally moved and Ihifted into them, fo that 
the lines of their diameters (the wheels) may 
be placed frpm towarcls eaft and weft, to to- 
wards north and fouth, or fouth and north ; that 
they may be properly expofed to the direftion of 
thd wind, by which they may be kept in motion) 
and revolving upon the axles : the axles arc to 
be fattened into the bufhes by proper hafps. 
When the wind does not blow with fufficieAt 
force, or in a prefer dire<%ion to give motion to 
the wheels^ when loaded with the ft^utions ad- 
hering to them^ and to the projetfting materials 
defigned to make ah increafe of the furfaces of 
fuch folutions, they muft be moved by fomc 
other power. Thefe fly-wheels muft have vari- 
ous- fubiiances fixed to them^ fuch as reeds, or 
branching twigs of trees, projetfting from tlieir 
Surfaces ; but they muft not be fo numerous, or 
ib heavy, when loaded with the folutions taken 
up and difperfed^ as materially to afFe<S^ their be- 
ing kept in motion by the wind ; nor muft they 
be obfcured, but fufficiently and fully expofed to 
the effedls of the fun and air. 

VIII- Inftead of, or in addition tx), the above- 
mentioned Ay^wheds^ ^defigned to be operated 
upon and fet in motion by the wind^) wheels may 
be placed in like manner^ made of thin boards, 
'■■"'••■' . ^ . . , framed 
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framed cloth, &c. (of the iiill area and circum* 
ftrence of a circle^) the dis^meters of which muft 
neceilarily depend on circumftances, .(before al« 
luded to;) and thefe may be covered on both 
fideS) efpecially towards the foutb, with various 
fubfiances proje^Jling out, and fixed to them, for 
the purpofe of dividing and increafing the fur* 
&ces of the fluid ; and muft have ihovels fixed to 
them, in the fame manner as the fly-wheels. 
Thefe Wheels, as well as the former, muft have^ 
at the nprth end of each of the* axles, a pro* 
jttSlion of a few inches ; into which, crofs ftaffi 
muft be fixed, at right angles, that they may be 
turned round in fucceilion, and the folutions 
taken up, and difperfed over the furfaces, to 
keep them wet and dripping; which muft alfo 
be done to the fly-whecb, when they are not kept 
in motion by the wind. Various other mecha-- 
nical powers may alfo be applied for this purpofe^ 
and fo as to keep the wheels in continual motion. 
IX. S^he Evaporating Machinery^ refembling a 
Dratvbri^g^f or the Frame-Machinery. This clafi 
^machinery may fucceed the others, or not ; fita- 
ations and circumflcances can alone determine* 
They may be conflTu<5led cheaper than thofe be* 
{ore defcribed, of proportionable fize ; may be 
worked where the fly-wheels cannot, for want of 
a fufficient current of air, unlefs motion be given 
to them by fome other power^ and will^ for many 
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reafons, be generally preferable to the plain wheels, 
and to both, in refpedl that the folutions may be 
more ealily covered and uncovered by them, as 
the moveable roofs will require more ftrength and 
labour to raife and let them fall, and of courfe more 
time, or more hands ; hence it may be, in many 
inftances, beft to work with thefe alone. Whether 
they do or do not fucceed the operation of the 
former upon the contents of' the evaporating re- 
fer\'oirs, they are to be conftrudled thus. On the 
north fide of the evaporating reiervoirs, pillars 
are to be fet lip, and fixed in the ground, of fuch 
heights and fcantling as may be conformable to 
the breadth of the refervoirs, the extent of fur- 
face wanted, and the extent of the frames when 
loaded with the folutions. Suppofe thefe refer- 
voirs to be from about two to about three hun- 
dred feet long, and about fifteen feet wide, as 
has been fuppofed before to be generally moft 
convenient ; then he would have the pillars put 
down a^t about twelve or fifteen feet dift:ance from 
the centre of the perpendicular direftion of each 
other, to be about feventeen or eighteen feet 
high, about nine inches broad, and of fl:rength 
proportioned to the weight they are to fupport ; 
they muft be funk in the ground, to fuch a fuf- 
ficient depth that they may fi^and firm, and have ' 
ftays, on the north fide, at the bottom. Thefe 
pillars being placed at about fix inches diftance 
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from the evaporating refervoirs, in the fpace be- 
tween, them muft be put down other pillars, of 
the breadth of the pillars, and fo thick as ex- 
aAly to fill up the fpace, which are to be funk 
into the ground about fix or nine inches deeper 
than the pillars. On the tops of each of thefe, 
on a level with the north edge or brim of the re- 
fervoirs, (which muft be a little lower than the 
fouth edgej that the folutions, when the frames 
are dipped, may not be thrown over the latter,) 
are to be affixed, with bufhes and forelocked 
bolts, to iron eyes or loop-holes proje6ling by 
ftrong iron ftraps from the fouth fide of the pil- 
lars, two pofts or fupporters to the frames, which 
I will call the frame-fupporters ; of fuch length 
that they may exadlly meet and fall into the op- 
pofite fide of the refervoirs, arid fo, refting in 
part on thofe logs, which I call frame-logs ^ and 
partly on the bolt like the pin of a hinge paflT- 
ing through them, they may be raifed towards 
a perpendicular height, or let fall at plea- 
furc. To other frame-logs, or to other pillars 
to the right hand and left or eaft and weft of 
thefe are to be affixed like frame-fupporters, 
and in the fame manner. Thus, three pillars 
will comprize in their extent two fets of this 
part of the machinery ; to the lower edge of two 
of thefe frame-fupporters are to be faftened, from 
pillar to pillar, thin boards of wood, or frames of 
wcU-ftretched canvas, or other cloth or ftuffi If 
2 boards 
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boards be ufed^ they mud lap, or be fixed at 
the edges, one oyer another ; fo that, when the 
frames, which I will call evaperating-framesj arc 
fufpended at an ' angle, fuppofe thirty degrees, 
they may form a roof or cover, from which the 
cain, as it defcends, may run 6fF, and alfo the 
folutions, as they are t^ken up upon them. On 
the fouth or lower fide, the boards may be ftrength- 
cned, and fecured to each other, by battens run- 
ning acrofs them. On the tops of the pillars are 
to be fixed, by ftout hinges, with the pins of the 
hinges on the north fide of the pillars, and ftraps 
going round the tops of the pillars, two bars or 
pieces of wood, fo as to conilitute levers or ba« 
lances ; when thefe are fufpended horizontally, a 
cotd or chain muft drop from their fouth ends 
vertically, and be fecured to the frame-fupporters^ 
Thefe bars or pieces of wood, which I will call 
evaporating'-levers, muft be made tapering ; fo that, 
when they are fufpended in an horizontal direc- 
tion, the fouth end of the lever may be the 
fmaller and lighter, and the north end the larger 
and heavier. If the evaporating refervoirs be 
about'fifteen feet wide, I would have tho fouth 
end of the evaporating levers from about twelve 
to fifteen feet long, and the north end about fe« 
Tcnteen to eighteen feet long ; where they muft 
be joined by other pieces of wood, of fuch weight 
that, with the aid of the ftrength of a man, they 
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rniy cafily counterpoifc the evaporating frames 
loaded with the folutions, and move them. The 
fouth fides of thefc evaporating frames are to 
have reeds, branching twigs of trees, or other 
light materials, faftened to them, but not to pro- 
je<Sk fo far as to prevent their dipping properly 
into the folutions : thefe will nor produce an in- 
creafe of furface by their number, but occafion 
a dripping after being immergcd. When the fo- 
lutions are very much concentrated, they may be 
removed, or elfe they mull be afterwards waihed 
with weaker folutions, or a part of the machinery 
may be wholly without them, for folutions in that 
fbate. 

ne Operations with the Frame-Machinery. The 
evaporating refervoirs, and this part of the ma- 
chinery, being thus prepared, the refervoirs muft 
be nearly filled with the folutions from the re- 
ceiving or filtering refervoirs, and the frames let 
. down and dipped into them by the levers, fo that 
the extremity of the upper furface of the fouth 
end may be dipped or plunged from two to three 
inches ; after which, the frames are to be raifed 
lip, and the levers fixed, by means of a cord, or 
other fuch contrivance, to the pillars, fo as to 
fupport the frames ftanding towards a perpendi- 
cular diredion, but inclining a few degrees to 
the fouth ; both the north and the fouth fides of 
Ac frames, and the projecting furfaces from the 
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latter, will thus be wetted, and expofed to thc.d^ 
fcifts of the fun and air. At that whix:h will be 
the lower end of the frames, when thus raifed, 
muft be left an opening through its whole 
breadth ; fo that, when the fluid is taken up 
upon the north iide, as it runs down, it may pais 
through this opening into the refervoirs; and, that 
this fpace may be made the moft of, as to the ef- 
feft of evaporation, there arc to be reeds, branchi- 
ing twigs of trees, or other things of that fort, 
fufpended from the bottom of the frame above j 
yet not in fuch number, or fo clofe to each other^ 
as either to impede materially the pafEng of the 
fluid, or caufe it to fly forward to the ground and 
be loft. When the wind blows with a great force, 
thefe reeds, &c. may be removed, that the folia- 
tions, as they dre divided in pafling through 
them, may not be blown away. The doing of 
this depends entirely on their value, and the der 
gree and force of the wind ; during fair weather, 
people muft thus proceed, plunging, wetting, 
and railing thefe frames fucceflively, till the eva- 
poration be carried on to fuch a degree, that it is 
no longer prudent to attempt its continuance 
without the aid of fuel ; when the folutions mv& 
be run off^ into refervoirs, to be put into iron 
pans, or run off directly into the pans, that the 
evaporation may be perfedled in the ufual way ; 
and, if any felts have cryftalized, and fidlen to 
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the bottom of the refervoii^, they muft be taken 
away, and treated as is cuftomary. As the eva- 
poration will proceed quicker when the folutions 
are weak and contain much water, than when 
they are concentrated ajid contain but lit- 
tle, the evaporating refervoirs muft be divided 
into compartments, (the number depending on 
the length of the refervoirs,) by boards running 
acrofs them, to which the frame-machinery muft 
be fo adapted, where they are put, that the 
edges of the frame-fupportcrs may pafs the edges 
of thefe dividing boards, and dip, with the frames, 
into the contents of the refervoirs. Thfe wheel or 
fly machinery muft alfo be adapted properly to 
thefe compartments- The bottoms of each of thcf 
compartments into which the folutions are firft 
put, muft be nearly on a level with the furfaceS 
of the adjoining ones, into which, when the 
boards are lifted up, the folutions concentrated 
to a certain degree may pafs, and be treated in 
the like manner ; then pafled or run into a third; 
and fo on, juft as circumftances, and their de- 
gree of ftrength, may point out. When rain or 
dew falls, the frames muft be let down, fo as to 
form roofs for the proteftion of the folutions, 
from which the water may run off; and the open- 
ings of the lower parts of the fufpended frames 
muft then be covered up by light frames, as long 
as the evaporating frames are broad, which may 
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be placed upon ftays fixed to the frame fup- 
portcrs, and enter, as into a groove, below the 
bottom ^f the principal frames, where they may 
be fccured, and fo receive and carry off the w»-. 
ter. Or fome folutions of little value may be co* 
vered up, by letting fall a flap, cither of thin 
boards or framed canvas, jointed by canvas, or 
any other proper material, to the edges of the 
frames above. On the fouth fide, painted or 
payed canvas, or other coarfc cloth or proper 
ftufF, muft be raifed and fattened to that edge of 
the frames extending from the fides of the refer* 
voirs, to protedl the folutions on that fide, when 
the frames form a roof to carry off the water. 
Before thefe frames for the openings are fixed, or 
the flaps let down, fome of the rain ihould be 
fuflTered to pafs over the furfaces of the frames, 
(which will refemble a roof,) through the open- 
ings into the refervoirs, to wafh into them fuch 
part of the folutions as may be adhering, that 
they may not be carried on to the ground and be 
loft, cfpecially if they be concentrated and va- 
' luable. In fhowery weather, when rain is often 
expefted, it will be proper to work only with the 
fouth or lower fide of the frames, and omit to 
dip the upper, keeping on the moveable frame, 
or the flap down^ but the former a little flioved up 
into the grooves, that the folutions may be more 
cfieAually preferved, particularly if they are 
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ftrong in falts. With the above general defcrip* 
tions and dired^ions, are included fuch operations 
as more particularly belong to valuable fotutioDS. 
I fhall now obferve upon fome particulars^ wluck 
may more efpecially relate to the evaporation of 
water from the fait water of the fea. The fta, 
water, being let into large open ponds or refer* 
voirs, as is done at Lymington, in the fouth o{ 
England, and in France, that the earthly im- 
purities may fubiide to the bottom, and fuch» 
part of the water be evaporated in thefe opea 
ponds, as the ilate of the weather and other cii^ 
cumftances may conveniently admit, muft aftser* 
wards be pafled into evaporating refervoirs, to 
which thefe principles, machinery, and operas 
tions, may be applied. The evaporating releis 
voirs for this purpofe are to be conftraAcd in 
much the fame way as thofe before defcribed; 
but it is not requilite that fo much care and ex^ 
pence ihould be employed to make the firft 
ranges of them tight, for retaining the folutions 
while they are yet weak and but little concen-* 
trated, becaufe of the fmall value of fea water, 
compared with fuch folutions as the foap-makers 
wafte leys, or others for which a coniiderable 
price is or may be paid. Thefe firft rangea of 
* refervoirs and machinery, defigned for the recep* 
tion of the fea water, which has (or has not) un* 
dergone a certain degree of concentratiQO in the 
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cfpen ponds, may be formed of clay only, or any 
other cheap material, which will pretty well re- 
tain the fluid. But, in this cafe, they muft ei- 
ther be of fuch fufficient depth, that the dipping 
of the evaporating frames, or moving of the 
wheels, may not caufe the clofe rammed prepiared 
clay or mud made ufe of to be mingled with the 
folutions, (fea water, or fait brine,) fo as to make 
them muddy, or elfe, after pafling thefe, they 
muft be run off into other large and deep refer- 
voirs, that the earthy particles may fubfide, and 
the brine or folutions be cleared ; and filtration, 
as has been before defcribed, may fometimes be 
employed to advantage for this purpofe. The 
fucceeding refervoirs, efpecially thofe in which 
the fait is deiigned to be formed, (by the cryf- 
talization which will take place on the evapora- 
tion of the water,) muft be made with much the 
fame care as thofe defcribed before, in FV, and 
the fluid pafled in the fame manner from one to 
another ; as the concentration advances, conftant 
attention muft be paid to fltim ofi^ the impurities 
which may arife upon the furface, as. before di- 
redled. In fummer, and when the feafons per- 
mit, as much fait will of courfe be fuffcred to 
form or cryftalize, and be taken up (or, as is 
termed, drawn) as is poflible. When fait is not* 
formed or cryftalized, in the evaporating refer- 
voirs, by the operation of the fim and air, the 
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fijt brine folutions are to be brought as near at 
prudence will admit to t}ie point of iaturation^ 
and are then to be run off into refervoirs, wher^ 
they may be kept, to be farther purified by the 
fubfiding or precipitation of the earthy impuri« 
ties, and afterwards put into iron pans, (or di** 
le&ly run off into the pans,) to be boiled down 
to fait in the ufual way ; and the fait brine 
which may remain in the refervoirs, after ialt has 
been formed and drawn, is to be treated in the 
fame manner. But it may be obferved, that if 
the boiling or evaporation of water from the falt^ 
by the aid of fuel, be condu<5):ed flowly or mo- 
derately, the fait will cryftalize in larger grains, 
and be more perfeA for the prefervation of ani- 
mal fubftances than when they are (mall, and 
produced by quick boiling to promote evapora-^ 
tion« 

Objervations. Wooden boards, for the evapora* 
ting frames and moveable roofs, may be preferred 
to canvas or other cloth, for all thofe folutions 
which would tend to deftroy the cloth, as all 
which conuin an excefs of alkaline fait certainly 
would. If canyas, or any fort of cloth, be ufed 
for fuch folutions, it ought to be well painted 
or payed, which would be expenfive, and evea 
that would fecure it but imperfedlly from their 
tSk&%. This obje&ion to framed doth or can« 
vas does not extend to the ialt water of the fea ; 
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ftr, tt erkporating frames or protecting covert 
oMftru^ed with fuch materials would be much 
lighter than if of wooden boards, they may be 
more eligible, as they would require lefs power 
ttid ftrength to work and apply them. For evapo- 
tating water from the fait water of the fea, open 
t\tt^ canvas, or fuch like cloth, or hair cloth^ 
Wretched and fixed to wooden frames, made no 
lieavier than is neceflary, may be the beft, both 
for the moveable roofs and evaporating frames ; 
ftnd the reeds, branching twigs, &c. may be at- 
tached to the wooden frames of the latter. Thefe 
may very well be worked by fingle levers, fixed in 
the manner of the double ones, but to pillara 
ftanding to face the middle of each frame, at the 
cUftaace of a few inches from the refervoirs ; and 
th6 frames^ in this cafe, are to be hinged upoh 
the firame logs, in the way before defcribcd, 
but with eyes or loop holes projefting by iron 
ftraps from the frame logs themfclves. Thefe 
frames may alfo be hinged in many other ways. 
The evaporating frames, of whatever material they 
be made, may be taken up and let doWn by 
finglt levers, or by cords and pullies fixed to pofts, 
high fufpended rails, &c. but he apprehends not 
with fo much difpatch and fteadinefs as by the 
double levers defcribcd in IX, particularly if 
Aey be wholly of wood, and confequently heavy. 
In a valuable treatile upon fait, the late Do&ov 
I Brownrigg 
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Brbwtlrigg has fuggefted fome principles and 
modes for promoting evaporation from the lalt 
water of the fca, or any fait brine, which have 
fome conformity with a part of the patentee's 
machinery and operations. He has therefore fo- 
licited for ah exclufive right to the ufe of new 
and improved machinery and operations, though 
he Cannot learii that the ideasof Dodlof Brownrigg 
have ever been brought to ufe. He is informed, 
indeed, that fuch machinery and operations as the 
Dodlor has pointed out^ have been made trial of, 
for evaporating water from fea water, but without 
fuccefs, as might be expe<fted, when the expence 
is ' compared with the want of efficacy of his 
plan ; and he takes notice of this, merely that no 
perfon may attempt the invafion of his patent, 
under pretext that it is only an improvement. 
He trufti and believes, that on the whole, his 
machinery and operations may be pronounced to 
be effcntially new, (and he hopes ufeful,) at leaft 
in relation to their objeft ; but he has his Ma- 
jefty*3 letters of licence for new and improved 
machinery and operations, which he has endea^ 
voured to dcfcribe and make difcovery of, at 
truly, fully, and openly, as he has had ability to 
do. In witnefs whefcof, &c» 



Vol. IX. I i XXIX. 



Digitized by 



Google 



( ^42 ) 



XXIX. Specificaijon of the Patent granted to Mr, 
William JouBSy of tke City of BtiJicI, Mll^ 
Wright and Engineer 5 for a Machine for the Pur- 
fofe of mixin^^ more readily and intimately Malt, 
or other Suf fiances ^ with Fluids ; whereby the Ef- 
fence of the Mat, or other Subflances intended 
to be afled on by Water ^ ct othtr Fluids^ tvill be 
more perfeStly and expeditiovfly extruded than by 
any other Method hitherto invented* 

WITH A PLATE. 
Dated May 8, T79S: 

.X O all to whom thefe prcfents fhall come, &c» 
Now KNOW YE, that in compliance with the 
laid provifo, I the faid William Jones do hereby 
dcfcribe and afcertain the nature and principle of 
iliy invention, as follows; that is to fay, my in- 
vention confifts in fuch a conftrudlion of ma- 
chinery, to be fixed to, in, or about any mixing; 
•r ma(hing vat or tub', as, on being put in mo- 
tion, by the application of any poT\*er to be de-^ 
rived from water, wind, fleam, animals, or other- 
wife, Ihall occafion the malt, meal, water, or 
other ingredients in the tub or vat, to mix in- 
timately 
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^mately together, and fo to change their relative 
iituationt, as to caufe the eifence of the malt, meal, 
or other fubftances intended to be a<!E^ed on by 
tvater, or other fluids, to be more perfeAly and 
cxpeditioufly extradled than by any other method 
hitherto invented ; which machinery is delineated 
and defcribed in the annexed figure ; that is to 
fay, A B C D (Plate X.) reprcfents a feftion of a 
tub or vat, in which the operation is to be per- 
formed; to, in, about, or over which, fuch frame- 
work is to be fixed, as ihall be fufficient to fup^- 
port and fecure the feveral fpindles, wheels, and 
other machinery hereinafter defcribed ; that is to 
fay, E F, is an upright fpindle,.of iron, wood, or 
other materials, to which is ftrongly fecured a 
frame G H, and alfo the bevel wheel M ; which 
fpindle refts and turns on a centre^focket, in the 
bottom of the vat or tub, at F, and in a collar 
fit E. I K, is a horizontal fpindle, turning in col«- 
lar» fecured to the frame- work, on which arc fixed 
the bevel-wheels L and N ; on the rotation cf 
which horizontal fpindW, the wheel L communis 
icates motion to the wheel M, together with the 
upright fpindle to which it is fixed ; whilft the 
wheel N puts in motion 4hc wheels O and P, 
which are fixed together upon a hollow box or 
fpindle, which is fitted to, and turns upon, a 
rpund part of the upright fpindle E F. At the 
iame timCj the wheel P turns the wheel Q, which 
*: I i a h 
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is fixed on a fpin^Ie turning in a frame GH; 
and which laft-mcntioncd fpindlc is continued 
down into the tub or vat, (into which the ma- 
terials to be maihed are put,) having, at certain 
diftances, vanes of iron, or other fubftanccsji 
fixed round it, at fuch angles with each other, 
and fuchr inclination or dip, that whpn the laft- 
mentioned fpindle revolves, the faid vane5 or 
knives Ih^ll take in the whole, or nearly th^ 
whole, of the fpace within their fweep or extent. 
And, as the whole of the faid frame of vanes ox 
knives is carried round the tub or vat, in the tim? 
in which 2^ certain number of its own revolutions 
are accomplifhed, the whole of the materials to 
be mafhed or mixed are in turn divided aod 
blended together ; and, by the inclinatioii of the 
vanes or knives, are raifed from the bottom to the 
top, in one part of the tub or vat, whilft a con- 
trary motion takes place, in another part of the 
tub or vat. In which kind of planetary motion 
in the faid machine, I hereby declare the excel- 
lence of my faid invention principally to confift, 
by whatever machinery it may be accoraplilhcd. 
In withefs whereof, &c. 
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XXX, specification of the Patent granted to Mr^ 
Isaac Whkildon, of CoptbaV-court, ^htog^ 
morton-Jlreet^ London^ Packer^ and Mr. Johw 
Bowler, of Bear-lane^ near Blackfriars-Bridge^ 
in the County of Surrey^ Machine-maker and En^ 
gineer ; for their Method of making and working 
Prejfes, of all Kinds and Dimenfions^ and parti'^ 
fularly Packing-Prejfes and Hot^prejfes ; by which 
Goods are packed and prejfed with much lefs La-' 
hour and Expence than by the common Prejfes now 
in Ufe^ and conjtderably clofer, and more even ; and 
fhe various Sorts of Goods are, by this Invention^ 
pery much improved. 

WITH A plate: 

Dated April 26, I796» 

1 O all to whom thefe prefents fhall come, &C. 
Now KNOW YE, that in compliance with the 
faid provifo, we the faid Ifaac Wheildon and 
John Bowler do hereby declare, that our faid in- 
vention, and the means of performing and put- 
ting the fame in ufe, is defcribed in manner fol- 
lowing; that is to fay, the principle on which 
our invention is founded, is the applying of chain^ 
cog, or any other kind of wheel. or wheels, of 
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various forms and fizcs, and placed in various 
iitnations, (to be worked by a-hafidl^^or handles,) 
which may be affixed or annexed to any kind of 
prefs or prefTes, fqr the purpofe of power in pref- 
'iurc,-which has the. acivantage of compreffing any 
fubftanccL capable of pteflure ipto lefs compafs, 
with lefs labour, than the prefles now in ufe, Iq 
*purfuancc pf the faid letters patent to us granted, 
we do hereby ^fcertam and defcribe our faid in- 
vention, for which fuch letters patent to us were 
granted; premifing, and particularly meaning, 
that the fize, dimcnfions, and powers of pur faid 
prefles, may be fo varied and applied to the va- 
rious purpofes to which they are applicable, as to 
prevent the fpecifying any particular fort or lize. 
*Their component "parts may be made of wood, 
iron, brafs, or any other, fubftancc or fubftances 
capable of being. brQught .to the (hape and ufcs 
Jiereafter defcribed ; and, in order that fuch de- 
fcription of our faid invention may be the more 
fafily explained and comprehended, we have 
.dj-awn, in the margin of thefe prefents, a prefs, 
according to pur faid invention, which may be 
.ufed for packing and prefling bale, or any fort 
of goods of. gi eat bulk, capable of prcflure ; and, 
.by^ varying, the dimenfipns of the component parts 
of the pref$ here defcribed, the invention may b^ 
applied, with equal advantage, to a prefs or preflea 
'j^ any other lize than that here defpribed, % 

■ ..'.. '% 
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•'Fig. i. (PMte XI.) rej)refents a peffpcftive 
View of a packing-prcfs, according to our faid 
invention. A, is a handle, that by turning gives 
motion to the' nnachinery, by it^ turning the pi-' 
nion B. C; is another handle, for a quicker nfio-- 
fion, which is annexed to the axis of the larger' 
J>inion D ; arid E is another handle, which is oc- 
<!afionally fixed- to the Axis of the fpur- wheel F,. 
to be worked by a man ftanding in a hole be- 
neath it; and, on the fame axis, is a pinion G,^ 
which ails in a tooth and cog wheel H, and* 
which' is fixed to the bottom* of the fcrew 1. K,is 
a chain, which is connected ^ith the cogs of the' 
wheel H, and to the cogs of the wheel L, which 
turns the other fcrew M, (which fcrews reft eii' 
pivots,), and which caufes the hut N to toni^ 
down e^taftly level upon the fubftance to' be 
prefled or packed, with an'aftonHliing power of 
preflure ; and, by turning* the handle or handles 
the contrary way, it caufesthd nut N to rife to 
its proper ftation. O O, is a frame, with the 
multiplying wheels fixed therein, which is an- 
nexed to an end of the prefs ; or it may be car- 
ried to its fide, if necefTary ; and it may be in- 
cloftd with a covering or cafe, to keep it from 
dirt or. injury. P P, is a frame for a platform or 
cafe to be fitted to, or upon it, which covers the 
whole of the bottom machinery. 

: 5 Fig- 
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Fig. a. reprcfents 4 front-view of the iM-' 
chinery, (with the fcrews broken ofF^) and a 
cog-wheel s^plied to the centre, to work inftead 
of the chain, as befoit fpecified. A j is a handle, 
that by turning gives motion to the pinion B# 
C, is another handle, which is ufed for st quicker* 
motion, and is connected with the axis of the 
pinion D, and is made to (hove in and out of the 
tectsh of the fpur-wheel F. E, is another handle^ 
to be occafionally fixed to the axis of the fpur- 
wheel F, to be worked as before defcribed ; and, 
on the fame axis, is a bevel«pinion 6, which 
z£is in a bevel-face wheel H, which is likewife 
cogged round its edge, and is affixed to the botr 
torn of the fcrew I, which gives motion to the^ 
centre cog*wheel K, which gives motion to 
the other cog-wheel L, which is affixed to the 
bottom of the other fcrew M, which caufes the 
out to defcend with the fame preiTure as above 
fet forth apd defcribed. In witnefs whereof, &c. 
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XXXt. Remarks on a ccmmon Error refpeSivg the 
Expanfion of Water ^ when converted into St earn. 
In a Letter to the Edilors. 

Gbntlemen, 

A MOST flagrant error having been propa- 
gated and publiftied, ,volume after volume, and 
year after year, for upwards of fifty years paft, 
I beg you will, through the conveyance of the 
Repertory of Arts, &c. prefent the public with the 
following account of its origin and detection. 

It has been generally received amiDng thofe who 
read, and rely on the veracity and experience of 
tiieir author, that water, when expanded by heat 
to that degree of elafticity common to a fteam- 
engine, occupies 13000 times its original fpace ; 
and the author generally quoted on this occalion, 
is the celebrated Doftor Defaguliers. 

I have been much furprifcd, that the faft Ihould 
remain fo long uncontroverted ; but moft of all. 
to find that men of fcience, who though they 
would not receive it from verbal report, have not- 
withftanding read the paflage in the doctor's lec- 
tures, where the error, (as cohfpicuous as the 
paper on which it is printed,) in-the fecond vo- 

Vol. IX. K k lume. 
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luiiic, page 533, ftands thus, in conne<9:ion with 
Mr. Beighton*s experiment. 

** Mr. Beigbton^s Acccmnt cf an Experiment which 
** he made on the Fire-Engine^ to knou> what 
" ^antity of Steam a cubical Indh of Water pro^ 
*f duces. 

** I found by feyeral experiments, by a divided 
** fteelyard on the puppet or fafety valve, on the 
** top of the boilers at GrifF and Wafington, 
** that when the elafticity of fteam was juft 
*^ one pound avoirdupois on a fquare inch, it 
" was fufficient to work the engine; and that 
** about five pints in a minute would feed the 
^* boiler, as faft as it confumed in boiling and 
" fteam for the cylinder fixteen ftjFokes in a mi- 
" nute. Griff cylinder held 113 gallons of 
** fteam, every ftroke x by 16 ftrokes in a mi- 
** nute = 1808 ale gallons; fo five pints of water 
♦* produced 1808 gallons of fteam, 38.2 cubic 
*^ inches in one pint. Then, 38.2 inches : 1808 
. ** gallons : : i inch : 47 gallons and three tenths; 
*^ hence it appears, one cubic inch of water, by 
** boiling till its elafticity is capable of over- 
•^ coming about one-fifteenth of the atmofpherc, 
*^ will make 13 thoufand 338 cubic inches of 
" fteam/* 

Now obferve, he efti mates the gallons of fteam 
pafting into the cylinder in one minute at i8o8» 

and 
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and fays that this 1808 gallons of fteam Is the 
produce of 5 pints of water, 38.2 cubic inches 
to the pint. But, when he comes to ftate the 
terms, for the purpofe of ihewing the expaji- 
iion of one inch of water,, he makes his firft term 
to be the inches in one pint, inftead of the inches 
in five pints ; and, according to him, it Hands 
thus, as 38.2 : 1808 : : i : 47.3 ; whereas it ihould 
be cxadlly as follows, as 191 : 1808 : : i : 9.4 + . 
Now this could not be a typographical error, the 
terms all agreeing with one another, and the tnie 
ftatement of it makes nine gallons inftead of 
forty-feven, and 9.4 x 281 = 2650.8, and 13338 
—2650.8 = 10687.2; confequently, the difference 
is only upwards of ten thoufand out of thirteen, 
according to the experiment : but even the ex- 
periment itfelf muji not be admitted as fair and 
decifive, feeing the cylinder was cooled by the 
condenfing water at every ftroke of the engine, 
by which much of the fteam from the boiler 
muft have been in a ftate of condenfation while 
it entered the cylinder ; fo that Mr, Beighton's 
experiment, and the DoAor's account of it, ought 
to go for nothing. I am, &c. 

J.Ctt 

Tittmaifs BulUtngs, City RoaJ, 
May 2f, 1798. 

N. B. Thefc leftures have been tranflated into 
ether languages, with the fame erroneous ftate- 
ment. 

Kka XXXII. 
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XXXII. Defcripiion of an eafy Method of clearing 
Wells J 6f^. of ftcxious Air. In a Letter to the 
Editcrsyfrom Mr.T. E. Salmon, of Canterbury. 

WITH A Pi;,ATE. 

J HE ufual mode of clearing wells of noxioujs 
air, by means of forge-bellows and a leather pipe, 
is certainly very efficacious; but fuch bellows, 
&c. are fcldom to be procured on the fpot, when 
wanted, and are too weighty and cumberfomc to 
carry about. The following apparatus (invented 
by me) I have ufed with great fuccefs; and as, 
with fifty feet of pipe, it weighs only thirty 
pounds, it may eafily be carried to any diftance. 
Tubes, of every kind, being perpendicularly 
fituated, and, having their internal air rarificd, 
caufc a current or ftream of air to afcend through 
them. A, B, C, D, E, F, (Plate XII. Fig. i.) 
reprefent fix lengths of metal pipe, each eight 
feet long and two inches dian^eter ; they are all 
made of tin plate, except the upper one F, which 
is ofcopper, the better to bear the heat. G, is 
a veflel, alfo made of tin, holding about two 
gallons, fixed faft to the upper pipe Fi and ha- 
ving through the fides of it a number of holes, to 
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idmit air for the fupport of the fire. The vcflcl 
muft be fo fixed as to bare at leaft five feet .of 
pipe above its top. 

The method of placing it in the well is^ by 
firft taking the bottom length A, into the upper 
end of which enters the lower end of B, and pair- 
ing a wire through both, (to prevent their draw* 
ing apart again,) as at a^ a^ in holes made for 
that purpofe : then fill the joint round with oil* 
putty, fo as to render it air-tight. SThe upper 
end of each length is wired, to prevent bending; 
which wiring alfo forms a receptacle for the putty. 
Then proceed in the fame manner with the re- 
minder of the pipes, until the bottom one nearly 
reaches the furface of the water, but not quite. 
The veflcl G is to be fupported on two timbers, 
placed, for that purpofe, acrofs the top of the well. 
H, is a conical cover, to prevent the heat from 
paffing away too rapidly, and to confine it to the 
fides of the pipe. 

The apparatus being thus fixed, it foon be- 
comes filled with air of the fame quality as that 
^l the well ; and, as their power of gravity is the 
j[ame, both the external and internal air become 
ibitionary, from which there can be no good ef- 
fect. To put the experiment into execution, fill 
the kettle G with lighted charcoal, or wood, &c. 
the copper pipe F being by this means heated, a 
rarefaAion of the internal air takes place, which 
air, by this means, is deprived of its gravity, and 

the 
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the external dehfe air cootmmng to pre& wkk 
the fame weight as at firft into the bottom end of 
the tube, the equilibrium is deftroyed, and a 
fucceflioR of noxious ^r pailes up through the 
pipe, as through the funnel of a chimney, till 
the whole quantity is carried off; after which, the 
pure air, which h^is in the mean time introduced 
infelf into the well, begins to pafs off by the 
lame paffage, fo long as the fire is continued, 

{t may iK)t be amifs here to obferve, that al« 
ti^ough the ftream of air pafling out of the top 
of F feems fmally yet the effeft is greaS, be- 
caufe that ftream confifts intirely of the noxious 
air that is required to be removed ; whereas, 
by the ufual method of large IdcIIows and lea- 
ther pipe, ten gallons of frefh air is perhaps 
blown into the well, before two gallons of 
noxious air is difplaced ; and this probably hap- 
pens becaufe the atmofpheric air is fpecifically 
lighter than the noxious air, a^d afcends through 
the latter to the top of the well, difplacing but 
a fmall proportion of it. 

The effeft feems greater, when the fire-kettle G 
is placed lower on the pipe, as at D, as by that 
means more internal air becomes rarified ; but it 
is attended with this difadvantage, that the char- 
coal-fire renders the air in the well unfit for rc- 
ipiration. I am, &c. T. £• Salmon. 

xxxin. 
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XXXIIL Qonclttjion of Mn' ColiLibk^s Exfm^ 
. pienis and Ob/ervationf on Fermentationy and the 
DiftiUatipH of Ardent Spirit. 

(From Page 192,) 

II. 1 SHALL now proceed to the fecond en- 
quiry. Is a greater quantity of fpirit obtained by 
a free admiiIion» or a total exclulioii^ of the at^ 
mofpberksd air ? 

Boerhaave mentions a free admiflion and emif- 
fion of the common air^ as one of the things necef* 
fary to promote fermentation^ and his opinion has 
prevailed to the prefent day ; for Mj Chaptal ob-» 
fcrves, that in order to derelop this fermentation, 
there is required, firft, the accefs of air. Now, if 
thefe alTertions were true, my account of the ope- 
ration of fermentation would be eflentially wrong; 
but the following £idts will prove^ that fo far from 
a free accefs of common air being neceffary to 
the fpirituaus fermentation, it is highly injurious. 

I took a bufkel of mak, and infufed it in a fuf- 
ficient quantity of water, of 180° of heat, for an 
hour^ and then drew off fix gallons. . . 

With 
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With water of 200* of heat, I again infufed th* 
fame malt another hour^ and drew ofF an equal 
quantity. 

With water of 212® of heat, infufed fcr an 
tour lor^ger, I drew off fix gallons more. 

When the liquor was reduced to fixty degrees 
of heat, the gravity of each, by my hydrometer, 
was as follows. 

The firft infufion had fifty-four degrees of den- 
fity, the fecond forty-five, and the third twenty- 
five. 

The fix gallons of each infufion were divided 
.into two equal parts ; the one for clofe, the other 
for open fermentation. Thefc were pitched, with 
four ounces of yeft refpe&ively, the firft two 
parcels at 66** of heat, the fecond at 6o*, and the 
third at 55*. 

The reafon of operating on liquors of diff^erent 
denfities, and pitching them at difiereht degrees 
of heat, will be explained hereafter. ITiey are 
now to be confidered as fist different experiments^ 
in fupport of one faft. 

The veffels ufed for the open fertnentatioh Were 
jars, equally wide at the top as it the bottom, 
or rather wider. Of thofe for clofe fermentation, 
I have given two drawings (fee Plate XII. Figs. 2 
and 3.) I prefer having the ends of the tubes im- 
merfed in water, as I think it anfwers the purpofe 
better '.than common valves. If the veflel be 
"" ' clofed 
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clofed round the tube, it is equally air-tight| and 
the relifbince of the water will not be too great 
for the elafticity of the carbonic acid gas, and 
other fluids which are raifed during the inteftine 
motion ; nor is there any fear of the elafticity of 
the air in the veflH being overcome, by the pref* 
fure of the atmofpherical air on the furface of 
the water. 

The fermentation was continued till all iigns of 
fermentation had fubfided ; the contents of each 
veflel were then carefully diftilled, and their pro- 
ducts were as follows* 

Tabu if the Quantity and Strength of the Spirit ob^ 
tainei by the foregoing Procefes. 



Oallonf of 



Denfity in I Heat at 
each ex- I which th« 
perimept, I yeft was 
added. 



Ouncftof 
fpirnpro- 



t>fltreet below proof. 



In the do- la the npea 
fed veflet. veflWl 



L Six galioot divided into two equal parts* 

3 1 54 I 6<S I 96 I 56 I 74 

IL Six gallons divided into two equal parts. 

3 I 45 r «o I 9<J J 65 I $3 

III. Six gallons' divided into two equal parts. 

3 I *5 I 55 I 96 I 93 I 103 

N. B. The gravity of the Ipirit was afccrtainrd by Dicas's. 
hydrometer, and the denfity of the worts by my own f^ccha* 
rometer. 

Vol*. IX. LI I have 
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I have frequently repeated the above expert* 
mcntj, varying the denfity and heat of the li- 
quors^- as well as the quantity and quality of the 
ferments; and the fpirit produced was always 
equally in favour of clofe/ in preference to opea 
fermentation. This was alfo the cafe, whatever 
modification of fermentable matter I ufed, whe- 
ther molaires, fugar, or potatoes. 

I may here obfcrve, on the fubje<Jk of potatoes, 
that they never anfwered the expectation which 
I had formed from the account given by Dr. An- 
derfon. To procure five quarts of fpirit, from 
feventy pounds of potatoes, appeared very extra^ 
ordinary; but, from repeated experiments, lam 
thoroughly fatisfied, that it is not poffible, either 
by the plan propofcd by Dr. Anderfon, or by any 
other with which we are acquainted. The farina 
obtained from feventy pounds of potatoes does 
not exceed fourteen pounds, (a faft which I have 
proved by carefully colleAing it;) and good mo- 
lailes, by a well regulated fermentation, will not 
form more than its bulk of fpirit ; from which 
it will appear very improbable, that ten pints gf 
fpirit can be produced from the above quantity 
of farina *• 

* This f3<^ (liewt tis how erroneous the commbn opinioti 
iS| of mixing potatoes with bread^ at ao object of oeconoof • 

In 
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In the courfe of thcfe experiments, I was aftb- 
tuihed to find fo great a difproportion in the 
quantity of my liquors, after fermentation. On 
reflexion, it would readily occur, that there would 
be a diminutidn of bulk, in that which was fer- 
mented in the open vefTel ; but it was fo great, 
that i at firll fufpedled an error had been com- 
mitted in dividing the liquors ; however, fron> 
repeated obfervation, the di^rence was fo evi* 
dent, that I made the two following experiments 
more accurately, to determine the fadl. 

I took eleven quarts, three ouncesand a half, 
of wort, to which I added four ounces of yeft, 
and fermented it in the clofe veflcl for tvvelve 
days; at the end of which time it liad loft eight 
ounces by meafure. 

An equal quantity of wort and yeft was fer- 
mented in an open veflel, for the fame length of 
time, and exaAly in the fame temperature. On 
meafuring this fecond quantity, I foupd a dimi- 
nution of forty ounces. 

To dctermbe with certainty whether the liquors 
remaining in each veflel were equally good, I fc- 
parately diftilled the two, leaving out thirty-two 
ounces of the latter, (which was the difference in 
quantity,) and the fpir^t produced from each was 
exadlly alike. 

From the two foregoing facfts, our information 

is ftill more complete ;^ as we not only obferve the 

LI 2 great 
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^reat ijtving in the liquor by clofc fermentation, 
but we alfo fee that a diminution of eight ounces 
had taken place in the clofc veffel ; and we have 
good grounds for fuppofing, that it is m a<5tual 
diminution of the whole of the fermenting mafs ; 
from the coniideration of which, we Ihall not be 
furprifed that Chaptal toade vinegar from the 
fluids thrown off by fermentation *. 

This part of the fubjeft appeared too intercft- 
ing to be left without a little farther inveftigation; 
as fome chemical writers of eminence have ftated, 
that it was pure unadulterated carbonic acid gas 
whiclx was thrown off by fermentation ; others, 
that it. was carbonic acid gas combined with 
pure alcohol ; while many have fuppofed it to be 
an union of gas, alcohol, and water \ ; but none, 

* M. I. A. Chaptal commuDicated to the Academy at Pa- 
ris ( 1 796) an obfcrvation of fome cariofity refpeding the for- 
mation of vinegar. He placed fome diftilled water above the 
vinouf fluid in fermentation, to impregnate it with carbonic 
ac;.d. The wateri thus impregnated, afforded vinegar; and^ 
at the end of fome months, a depofition was made, of a fub* 
ilance in flocks, which was analogous to the librous matter of 
vegetables. 

t Lavoiiier fay^ '* when this gas is carefully gathered, it 
is found to be carbonic acid, pcrfe^y pure, and free from 
admixture with any other fpccies of air or gas.*' But his 
tranfldtor obfervcs, '* that the perfect purity mud be taken 
with fome allowance ; for it alinoll always (I believe con- 
fl.intiy) contains fome alcohol, befides a confiderable quantitj 
of aqueous gas> or water, in folution. The latter does not 
affect its purity, the former does, in fome d«>grce.'* 

whofc 
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^hofe opinion I have f<^en^ have Hated it to be 
what it is» viz. all the elementary principles of 
the fermenting liquor^ highly furcharged with 
carbonic acid gas. 

To determine this more fully, I made the fol- 
lowing experiments. 

To a fermenting tun, holding about ninety 
gallons of liquor, I connedled two cafks with 
bent tubes, in the manner of WoultVs apparatus. 
The firfl: calk was fufficiently large to hold all 
the yeft and liquor which ran over the top of the 
tun, and was left empty to receive them. The fe- 
cond held a quantity of pure water, into which 
one end of the connecting tube was immerfed» 
The apparatus was adjured about lix hours after 
the liquor had begun to ferment ; and the water 
was fubjedbed to the aft ion of the fluids which 
came over in a gafeous ftate, for fixty hours. 

The liquor was divided into three parts, the 
firft of which was immediately diftilled, and 
yielded a fmall quantity of fpirit. 

To the fecond I added, at a proper tempera- 
ture, a little yeft, and a new fermentation was 
excited; by means of which, the quantity of fpirit 
produced was ndarly double. 

The third ^was placed in a proper degree of heat 
to make viacgar, and it is already acidulous. 

III. Thf 
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III. The Efftas of different faBitum Airs on f&^ 
meniing Liquors. 

It has been before obferved, that nothing but 
faccharine matter can be fermented; and the in- 
defatigable Lavoifier has proved, '^ that fugar i% 
a true vegetable! olcide, ^ith two bafes, compofed 
of hydrogen and carbon, brought to the fiate of 
an oxide by means of a certain portion of OXr 
ygeri. Fermentation is the mere feparaticn of its 
elements into two portions ; in which, one part is 
oxygenated at the expencc of the other, fo as to 
form carbonic acid ; whilft the other part is dif- 
oxygenated in favour of the former, and is 
converted into the combuftible fubfbnce called 
alcohol." 

It was from a confideration of thefe circum- 
ftances, that I was induced to try what cflfe<a an 
atmofphere of feme £i6litious airs would have on 
fermentation. 

My experiments on this part of the fubjeft 
have been confined to hydrogen, oxygen, and a 
mixture of the two. The hydrogen gas was 
made by decompofing water on iron-filings by 
heat, not by the fulphuric acid ; and the oxygen 
gas was obtained from the oxide of manganefe. 
The procefTes were conduced in the following 
3 manner : 
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manner : I took three bottles, limilar to thit re* 
prefented in Plate XIL Fig. 2^ into each of which 
were put thirteen quarts of wort, of forty-five 
degrees of denfity ; and to each bottle were added 
four ounces of yeft. After the fermentation had 
begun, I fixed a bag, containing one of the gafes, 
in the ftopper of each veilel, by means of a ftop- 
cock and fcrcw. The refpedive gafcs were oc- 
cafionally forced into thie bottles, and mixed with 
the elaflic fluids already produced. Thefe ope- 
rations were continued for eight days, and the 
bags were repleniihed with freih gas every 
twenty-four hours. 

The particular phsenomena attending the fer^* 
mentation of the liquor in each vefiel were in no 
refpe A important, excepting that the flowers on 
the furface were not equal to what might have 
been exped^ed, if no gas had been forced in ; 
that into which the hydrogen gas was thrown was 
much inferior to the other two. 

From obfervatipn I was, at firft, fcarcely able 
to determine, whether that fupplied with a mix* 
ture of one part of oxygen and two of hydrogen^ 
or that which was fupplied with pure oxyg^ gas, 
had the better head ; bttt, from clofe and re« 
peated infpedtion, it aj^ared in fitvour of the 
latter. 
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On dlftillatioQj the fpirit produced from c^clx 
was as follows. 



By pure oxygen gas ... 30 oz. 1 lo"* \ m 

By pure hydrogen gas . . .30 1 1 1* I f' 

By a mixture of oxygen and j 1 

hydrogen gas . . . 30 io6*J r»» 



Moft that we hare learned from the three laft 
experiments is, that they are none of them worth 
repeating as obje^s of profit ; but they fcnre to 
confirm our opinion againft the admiilion of air 
to fermenting liquors. It is true, that none of the 
abore gafes were iimilar to atmofpherical air, as 
ihat is4i mixture of oxygen, azote, and a litde car- 
hb% *. I did not think it neceilsuy to make any 
cxperimcttts with a mixture of oxygen and azote ; 
for, as there is a column of air conftantly rifing 
from fermenting fubftances, the weight of which 
is much greater than that of atmofpherical air, 
we cannot fuppofe that the latter is ever freely 
admrtted, or even admitted at all, in any of the 
common proceffes of fermentation. 

* One hundred parte of atmofpherical air ufuallf oosCfi 
of tweoty-^'evenp^irts o^ oxyj(en,.and feveoty-three of aaotie 
^as ; bur the pi?re air is ditninifhed, and carbonic add formed, 
according to the number of periont breathing, or the quan- 
tity or quality of fiicl burning, ia an atmofphere formed as 
above^ 

My 
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My obfervations on malting, malhing, fer- 
menting, diililling, and redlifying, will be as 
brief as the nature of the different proceffes will 
admit. 

Maliingy which confifts in developing the fac- 
chariiie matter by germination, has been denomi- 
nated, by fome, the faccharine fermentation ; but 
I fee no more propriety in the term, than if it 
were adopted to exprefs that prpgrefs in vegeta- 
' tion which changes mucilage into foecubu 

Margraaf extra<Sked fugar from moft vegeta- 
bles, but it is more completely formed in fome 
plants than in others, fuch as the Arundo faccba^ 
rifera^ and, the Acer faccharinum. Manna is ob- 
tained from the leaves of fir, oak, juniper, and 
the maple-tree. The afh, which is very plente- 
ous in Calabria and Sicily, affords that which is 
. commonly fold both in flakes and in tears : it 
affords, by diflillation, the fame produ<As as fu- 
gar. The, analogy between facchariiie matter, 
mucilages, and gums, is deduciblc from their 
; containing the radical principle, which, in com- 
bination with oxygen, conftitutes . the oxalic 
acid : and amylaceous fctcula is only a flight altera- 
tion of mucilage, which may be converted into 
faccharine matter by germination. Saccharine 
matter muft, therefore^ be confidpred as one of 
Vol. IX. Mm the 
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the immediate principles of vegetables^ formed 
by the natural progrefs of vegetation. 

In order to prepare barley for germination, it 
muft be fully faturated witji water, which gene- 
rally requires it to be completely covered for 
iixty hours. After it is fully faturated, it muft 
be removed ; not only for fear of injuring the tex- 
ture of the grain, but to prevent the water from 
robbing the barley of its mpft valuable quality ; 
an occurrence which, in fome degree, takes place, 
by an ordinary and proper fteeping. This is a 
fadl not generally underftood ; however, it may 
be cafily proved, by fubjeAing the cold infulion 
of barley to fermentation, whereby it will pro-? 
duce beer, from which, alcohol nray be diftilled. 

When the barley is taken out of the water, it 
muft be laid in a heap for twenty-four hours : if 
it were immediately fprcad thin, it would become 
dry ; no^eat would be generated, nor would any 
vegetation enfiie. The grain muft be afterwardsi 
. fpread on a cool floor, (if rather moift it would 
be better, ).fprinkl.ed with water, and turned twq 
or three times a day, to give the whole an equal 
temperature, and keep it f\ifRciently moift. l^hc 
appearance of the aqua-fpire at the end of the 
Corn§, is the ufual criterion for taking the malt to, 
the kiln ; but I ihould advifc its being urged a lit- 
vtle farther, that is to fay, I would have the aqua^ 
fpir'e longer, before the grain is removed from the 
fibox. '• ^ ^ ^ ^ 

In 
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th drying, or what is generally called curings 
ttialt, the heat fhould only be continued until all 
the moifture is diflipated ; for the fpirit evapo- 
rates during the whole procefs. This faft may be * 
afcertained by dr}'ing malt in a retort, to which a 
receiver is luted containing water ; for the watet 
will be found impregnated with fpirit, in propor- 
tion to the malt dried, and the degree of heat 
which has been employed. 

The method lately adopted, of crufhing malt 
between metal rollers, is certainly preferable to 
the common procefs of grinding. 

Soft water ought to be invariably nfed for 
tnajhing ; and the heat Ihould, in fome degree^ ^ 
be varied, according to the different qualities of 
the malt. But I fhall fuppofe the malt to be 
good, and then lay down rules for extradting the i 
faccharine matter. 

If the water be of too great a 4^gree of heat at 
the firft malhing, it will have a tendency to co- ^ 
agulate the malt, or unite the whole into a pafty 
mafs. On the contrary, if the heat be too low, the • 
liquor will hot become tranfparent, until fome de- 
gree of acidity takes place. I would, therefore, 
recommend the following method, as the beft cal- 
culated to preferve tranfparency, and to obtain 
all the fermentable matter. ^ 

Infufe the malt in a fufficicnt quantity of * 
water, of 160'' of heat, for an hour; then draw 
Mm a . off 



Digitized by 



Google 



i68 On Fermeniailon^ and tbi 

off the wort, which will be foijnd very fmoolh^ 
foft, and fwcct. 

With water of iSo*" of heat, infufe the (amc 
malt another hour, and draw off the liquor as be- 
fore. Somp fweetnefs will ftill remain in the 
rnalt^ for the obtaining of which, it muft be again 
infufed in boiling water for another hour. When 
thefe three infufions are mixed and reduced to a 
proper heat, the artificial ferment (yeft) may be 
added. 

I have devoted fo much of the firft part -of this 
cflay to the fubje<5Vs oi ftrmetUation^ and the appli- 
cation of the faccharometer, that it is not necef- 
fary to enter at latge upon them here. The great 
objedls are, to regulate the heat according to the 
denfity of the liquor, before the yeft is added ; 
to keep the fermenting mafs in a proper tempera- 
<pre ; and to pay ftriA attention to the conftruc- 
tion of the veffels ; all of which may be deduced 
f^om the former experiments. The clofe veflels, 
to which tubes are adjufted and immerfed in 
water, have fome additional advantages, befides 
thofe already enumerated : they prevent, in fome 
degree, the temperature of the furrounding 
atmofpherc from affefting the fermentation ; 
and moft effedlually prevent any acidity from 
taking place, however long the operation is con- 
tinued. 

It 
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. It is of confiderable importance to have the H-* 
quor clear, and freed from all heterogeneous maf-^ 
ter ; juid, if this has not been done Iby previous 
management, the ufual method of refining ale or 
poner ought to be adopted, before the liquor is 
committed to diftillatiom. A quantity of ifinglafs 
diflblved in water, to which a little four beer 
muft bonadded, has the beft and quickeft cfFeft. 

There is another neceflary precaution to be ofa- 
ferved. Care Ihould be taken that the fcdiment 
be not difturbed, in removing the liquor, from 
the veffel in which it has been fermented, to the 
ftill. This may be done, either by a tap at a fmall 
diftance from the bottom of the veffel, or by the 
introduflion of a fyphdn. 

The dijlillahon of the fpirit is equally, if not 
more important than any of the previous pro- 
Ceffes : for, however good the malt may be, or 
whatever care may have been taken in the maih- 
ing and fermenting, if the dift illation be not well 
conducted, the quantity of fpirit will be fmall, 
and its quality bad. . ^ 

To obtain fpirit from fdmcnted liquor is the 
bufinefs of the diftiller, but to. refine and pu- 
rify it belongs to the redlifier. The fecond ope- 
ration is fo dependent on tlie firft, that, unleft 
. the dtftillation be jfrefully conduced, the rec- 
tification will be rendered both tedious and dif- 
ficult. 

The 
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The art of diftllling malt fpirit may be reduced 
to the following principles, i. To obtain the 
fpirit free from the oil of malt. 2." To raife the 
vapours in the moft cecohomical manner. 3. To 
condenfe them as ^eedily as poffiblc. And, 4, to 
prevent cmpyreuma. 

The firft may be done by mixing a fmall quan- 
tity of fulphuric acid with the wafli ; anif the re- 
maining three by a proper conftruilion of the 
. ftill, and the neceflary care in diftillation. 

The ftill ftiould be fo conftrudled as to be ca- 
pable of containing a column of fermentable mat* 
ter, confiderably broader than high, to preycnt 
the liquor at the bottom froni being burnt before 
the upper part is heated. The top fliould be as 
wide as the bottom, to give the vapours free and 
complete liberty to efcape ; which, by the com- 
mon conftru6lioh of ftills, are inceflantly returned 
into the boiler, efpecially at the commencement 
of the procefs. 

The ftill recommended by Chaptal is well cal- 
culated for the difliU|^i8n of ardent fpirit; ThS 
bottom is concave, in order that the fire may be 
nearly at an equal diftance from all the points of 
its furface ; the fides are elevated perpendicularly, 
in fuch a manner, tljjt the body exhibits, the 
form of a portion of a cylirratr ; and this body ii* 
covered with a vafl: capital, furrounded by its re- 
frigeratory. This capital has a groove or channel 
4 proje<5Ung 
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projefting two inches at its bwer part within : 
the fides have an inclination of fixty-fire degrees. 
The beak of the capital is as high, and as wide, as 
the capital itfelf, and ihfenfibly diminifhes, till it 
comes to the worm-pipe. The refrigeratory ac* 
companies the beak or neck, and has a cock at 
its farther end, which fufFers the water to run out|> 
while it is replaced by other cold water, which 
Incf flantly flows in from above. 

When the water of the refrigeratory begins to 
be warnl^, a cock is opened, that it may efcapc, 
in proportion as the refrigeratory is fupplicd with 
cold water from above. 

The diftillation of the wafli may be kept up^ 
until the quantity limited by ad of parliament 
is obtained ; or until the produift is no longer in* 
flammable^ 

Various contrivances fiave been adopted by the 
diftillers, to prevent the walh from burning in the 
ilill. A bundle of cle^ fticks is fometimes thrown 
ioofe into the liquor, to agitate the fame during 
the ebullition. This is more cffeiftually done 
by a cylinder, j^xed in fuch a manner that it will 
turn by the aftion of the fteam, and continue a 
more regular agitation, by mejins of chains of wood, 
or metal, conne<fted with the cylinder ; but thefe 
precautions are fcarcdy neceifary, if the wafh has 
\>ccn ren4^^4 Anciently limpi4« 

Ri^ijlcaiion 
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Re£lif cation is fimpic and cafy, provided the 
previous operations have been well managed ; but, 
if an cmpyreuma has been contracted in the ftill, 
or the foetid oil has been combined with the fpi- 
rit, then.it becomes more difficult. On the con- 
trary, if thefe have been avoided, nothing more 
is neceiTary than to mix the fpirit with an equal 
quantity of pure water, and recommit it todiftil- 
laticJn, when it will come over pure. 

When the liquor has been burnt in the ftill, it 
ought to be kept, for fome weeks, in charred vef- 
fels ; aijd a quantity of charcoal ihould be mixed 
with the fpii;it and water, previous to the diftil- 
lation. This will, generally, be found a fufficient 
remedy for empyreuma, but will not correA the 
dilagrceable flavour communicated by the admix- 
ture of the foetid oil. Many fubftances have been 
ufed for this purpofe, none of which, I think, 
are- fully adequate to the end propofed. Filtra- 
tion has been recommended ; but the oil is fo in- 
timately mixed with the fpirit, that a confidcrable 
quantity will pafs through the filter : the ope- 
ration is alfo tedious, and fome of the fpirit eva- 
porates during the procefs. Alkaline falts are. fre- 
quently mixed with the fpirit, previous to rec- 
tification, fuch as the carbonate of potafli, but 
more frequently the carbonate of foda. They, 
however, are both liable to confiderablc objec- 
tions, when unaflifted by any other fubftancc ; 

for. 
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for, although they combine with the oil, and in 
fome degree prevent its rifing in vapours, yet 
they communicate an urinous flavour to the fpi- 
rit, which is highly injurious. Neutral falts, 
quick-lime, calcined bones, and chalk, are equally 
liable to objeAion, as they do not efFei^ually de- 
prive the fpirit of the oil which it holds in folu- 
tion, and an improper flavour is alfo contrafted 
from them. 

The method I have adopted, and which is ge- 
nerally attended with the moft favourable refult^ 
is the following : 

The body of the ftill is conftrufted like the 
former, but the capital is fo formed as to admit 
of a bent tube into the boiler, or rather /nto a 
veflel connected with the beak and fixed in the 
boiler, in fuch a manner as to form a balneum, to 
be heated by the liquor in the flrill. From the 
top of this vefl!el an additional beak is continued^ 
flmilar to that defcribed in the fl:ill for the diftil- 
lation of the wafli, and, like it, connedled with 
the worm in the tub. 

The liquor intended for purification mufl: be 
put4nto the ftill, with a proportionable quantity of 
carbonate of foda; and, into the veflel in the fl:ill, 
muft be put a quantity of diluted fulphuric acid. 
After the two capitals are luted, the fire maybe 
lighted, and the vapours will be driven over into the 
balneum, from which they will regularly rife with 

Vol. IX. N n the 
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the heat communicated by the boiling liquor lA 
the ftill. By this means, th^ oil will remain com- 
bined with the alkali, with which it will form ^ 
foap, whilft the bad flavour contracted by the al^ 
kali will be totally destroyed; nor will the fulphu- 
ric acid be raifed in fufficient quantity to injure 
the tafte or quality of the fpirit. , The fame ef- 
fe<5ls may be produced by inverting the order of 
the procefs, that is, by mixing the fulphuric acid 
with the liqujOF in the ftill, (about two drams to 
a gallon,) and putting a ftrong folution of carbon 
liate qf foda into the veflel in the flill. 

Perfectly pure alcohol may be obtained from 
the fpirit made by the foregoing rules ; but, as 
the diftillation of alcohol has engaged the atten* 
tion of many eminent chemifts, I fhall not trou- 
ble the Society, either with the method of diftil-r 
ling it, or with its affinities. 
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XXXIV. Experiments and Obfervatioris on tie Ef* 
feSl refultingfrom a Mixture of one Part of tin 
xvitb twenty-four Parts of fine or alloyed Gold^ 
when a Plate of the Metal produced by fucb Mx^ 
ture is annealed. By M. Matthew Till^t* 

]^Tom the Miimoirs of the Academy of 
Sciences of Paris. 

1 HOUGH It IS highly advahtageoiis that Sci- 
entific men^ and artlfts of known abilities^ ihould 
make enquiries in thofe particular branches of 
work to which they apply themfelvcs, and fhould 
publifh their obfervations, yet it fometimes hap* 
pens that their reputation (in many refpefts well 
founded) caufes the refults they have drawn from 
their experiments to be too readily adopted ; and 
thofe experiments, when carefully repeated, are 
not always found (6 exaft as was fuppofed. Not 
that thefe artifts, being well informedi and faith* 
ful in the account of their operations, meant that 
they fhould be looked upon as decifive ; but, by 
negle^iing to conj&der the fadls prefented to them, 
Nn a .in 
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in every point of view, they concluded, too haf- 
tily, that thofe fads were, in all circumftances^ 
fuch as they appeared to them at firft. 

Reading the Journat di Fbyjique for September, 
1788, I obferved a paper intitled, Experiments 
on mixing Tin with Gold *, which I read with 
great attention, becaufe it is written by a man of 
gteat merit and abilities in his profeffion, namely, 
Mr. Alchorne, aflay-mafter of the Engliih mint, 
in the Tower of London. As the objedl of his 
experiments is interefting to all artifts who make 
ufe of gold and filver ; as his intention was, to re- 
move any fears they might have, refpedling the 
mixture of a certain quantity of tin with fine or 
alloyed gold ; and as it is ftill of confequence that 
thofe artifts fhould retain their fears, refpedling 
even the finalleft mixture of tin with the gold of 
different fihenefs which they are continually 
melting for ufe, I thought it right to repeat Mr/ 
Alchorne's experiments ; and (while I admit the 
truth of fome of the fafts he has related) to give 
an accoimt of thofe circumftances which I have 
myfelf obferved, and which, if they had not 
cfcaped his obfervation, would have led hiift td 
make fome exceptions in the too pofitivc con- 
fequences he has deduced from his experiments. 

* Mr. Alchorne's paper is printed ia our feventh volume^ 
page a6« 

Before 
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Before I give an account of Mr. Alchorne*s ex- 
periments, and of my own, I think it proper to 
take notice of the manner in which the editor of 
the above journal exprefles Jiimfelf, in annoxin- 
cing Mr. Alchorne's paper. He feems convinced 
that we have, till now, been in an error refpeft- 
ing the cffential objeft of that paper. Confe- 
quently that journal, which is defervedly efteemed, 
and has an extenfive circulation, cannot fail to 
make, in this refpedl, a ftrong impreffion, which 
ought to be reftrained ; as it will appear to arife 
from experiments which were not purfued with 
fufRcient accuracy; and would give an ill-founded 
confidence to a great number of artifts, who work 
upon the moft precious of metals. 

It has long, fays the editor, been an acknow* 
ledged fa<5);, amc^ metallurgifts, that tin mixed 
with gold, even in the fmalleft quantity, whe- 
ther in fubftance or in vapour, totally dcftroys 
the duAility of that precious metal; but Mr. 
Woulfe, Fellow of the Royal Society of London^ 
cotnmunicated to that Society, in 1784, a me- 
moir of Mr. Alchorne, aflay-mafter of the En- 
glifli mint, in which he proves, that tin may be 
mixed with gold, in a moderate, quantity, with- 
out producing thefe bad cfFefts. Mr. Alchorne*s 
experiments, he adds, have not been contra- 
difted ; yet many of the moft refpeftable authors 
continue to follow the old opinion refpedting the 

bad 
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bad cfFcAs of tin, though it appears to be totally 
unfounded. It' is therefore fair to fuppofe that 
Mn Alchorne's memoir is not fufficiently known 
or attended to, for which reafon I think it right 
to give an abilradt of it here, th^t it may be more 
generally known. 

Mr. Alchorne fays, tliat he had lopg had doubts 
rcfpedling this extraordinary property attributed 
to tin ; and that, an opportunity offering itfelf, 
he had made fcveral experiments upon the fub- 
jedl. He mixed twelve ounces of fine gold with 
different quantities of tin, from fixty grains to 
half an ounce. Thefe mixtures were flattened 
under the hammer, pafTed through the rollers, 
and ftamped jn the money-prefs, without fhewing 
any figns of brittlenefs. But, when he mixed one 
Ounce of tin with twelve ounce^f fine gold, the 
metal was brittle, and would not bear any of the 
forementioned operations. He afterwards expofed 
gold to the fumes or vapour of tin ; for which 
purpofe, he put twelve ounces of gold, of twenty- 
two carats, into a fmall crucible, which he placed 
in a larger one ; and, having furrounded it with 
tin, he expofed the whole to a confiderable 
degree of heat, during half an hour ; but the 
gold loft none of its du6lility. He carried his 
enquiries ftill farther; he alloyed the foremen- 
tioned mixtures with copper and filver, and af- 
terwards added dn to the gold, thus alloyed with 
4 different 
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difFerent proportions of the above metals. Blit, 
in all thefe cafes, fven when twelve ounces of 
gold were mixed with half an ounce of tin and 
two ounces and a half of copper, the metal bore 
beating and flattening to the thicknefs of ftifF- 
paper, and of being afterwards made into various 
fmall trinkets, or drawn into fine wire, with as 
much facility as the gold ufually employed for 
that purpofe, 

Mr, Alchorne obferves, that the old opinion, 
adopted by fo many authors, probably owes its 
origin to the arfenick which tin generally con- 
tains, as* he found that twelve grains of regulus 
of arfenick rendered gold harfh and brittle ; front 
which he concludes, that tin, like other inferior 
metals, is injurious to gold, in proportion to the . 
arfenick it contains; and that there is nothing in 
tin itfelf, which can deprive that precious metal 
of its properties, as has been hitherto fuppofed. 

From this abftradt of Mr. Alchorne's experi- 
ments and obfervations, it appears that he af- 
firms, that gold, whether pure or alloyed, when 
melted with un, in the proportion of one part of 
the latter to twenty • four parts of gold, forms a 
metal which poflefTes fufficient dudlility to bear 
being hammered, flattened to the thicknefs of 
ftifF paper, and drawn into fine wire, with the 
fame facility as that gold which is generally uiTed 
\n commerce, 

Although 
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Although I had no doubt that tin deprived 
gold of its great duAility, or at leaft rendered it 
fo harfh and brittle that it could not be reduced 
into thin plates, and ftill Icfs be drawn into thin 
wire, unlefs it was repeatedly annealed, and ma- 
nage'd with a degree of care and attention which 
its ufual dudlility does not require ; neverthelefs, 
I refolved to repeat Mr. Alchome's experiments, 
as well out of refpcft to fo able a man, as that 
I might be able to fupply fuch fadls (if any 
fuch ihould occur) as might have efcaped his 
notice. 

In my firft experinient, I mixed twenty-four 
grains of fine gold with one of tin ; the tin was 
taken from an ingot of tliat metal which con- 
tained no arfenick* I wrapped this grain of tin 
in the gold, which was previoufly reduced into a 
thin leaf, and rendered very flexible by anneal- 
ing. I placed thefe - twenty-five grains upon a 
piece of charcoal, hollowed out in fuch a manner 
as to be able to contain them during their fufion. 
I fprinkled a fmall quantity of calcined borax 
over the whole, that it might be more quickly 
fufed, that the two metals might jun together, 
and that the tin, by mixing immediately with 
the gold, might not have time to be calcined. 
This mixture, by means of an enameller's lamp, 
was foon melted, and reduced into a fmall lump, 
which had loft nothing of its weight. Being then 

very 
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yf<xy carefully flattened under the hammer, it 
cracked, and afterwards broke into three pieces, 
although, as I faid before, I ftruck it very care- 
fully, and although it was, when it broke, no| 
reduced below a quarter of a line in thicknefs. 

I repeated this firft experiment, upon double 
the quantity of pure gold and of tin, with a iimilat 
refult : the lump of metal I obtained was brittle, 
and, like the firft, broke under the hammer, al** 
though I hammered it with great attention, 
hoping that I might, notwithflanding its cracks, 
keep the flattened plate in one piece. 

It is hardly necefTary to mention, that thefe ex* 
pcrimcnts were in fome meafure preparatory, and 
were merely intended to enable me to guefsat 
the effeifts I had reafon to expert, when I fliould 
repeat them on a larger fcale, and in a manner 
more fimilar to thofe I meant to examine, in 
order to eftablifli a comparifon between them. 

I was unwilling to make ufe of gold of' twenty-- 
four carats, having good reafon to fear that it 
would lofe the advantage of being the moft duc- 
tile of metals, and that I Ihould not be able to 
reflore that property to it, but by the operation 
of parting ; I therefore * determined to begin my 
more decifive experiments upon gold of twenty- 
two carats, or alloyed with 4r of copper. By fo 
doing, I repeated fome of the experiments of Mr. 

Vol. IX. O o AlchomC| 
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AlchomCi from which he had concluded, that tin, 
when mixed in a certain proportion with gold of 
this degree of finenefs, namely, twenty-two ca-? 
rats^ did not deprive the gold of its du6tility« 

I therefore mixed one gros and twenty-fput 
grains of tin, uken from the ipgot which, ^ I 
have already mentioned, was free from arfenick, 
with four ounces of gold, th$ finenefs of which 
was well known to be of twenty<*two (:arats, Thef(( 
two metals', being reduced into (mall lumps, were 
put into a cn^icible, and expofed to a ftroog fire^ 
an a forge, with & double pair of bellows. When 
they appeared to be completely fufed, I poure4 
the matter into an ingot*nK>uld, of a lize propor^ 
tioned to tht (ioaU quantity pf metal I had t^ 
pour into it 
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XX3CV. Account of an advantagetms Method offe- 
, f orating the Foffil AlkaUfrm Common Salt. Bf 
Mr. Wbstkumb. 

Prom Crbll^s Chbmioal Anmajls. 

Twenty pouttds of common ftlt are to be 
diffolvcd in fixty pounds of water * ; to which 
folution are to be added, twenty-fire pounds of 
clean dry potaih, the larger lumps of which ihould 
be firfi: broken* This lixivium is to be erapo- 
rated, by boiling, till the (aline pellicle, which is 
thereby formed on the fnrface, has feveral times 
fallen down, a|id been replaced by a new one. 
The veflel in which it is boiled is then to be 
taken from the fire, and the liquor is to fland tiU 
it is almoft cold, but not quite, that is, till it ii 
about milk-warm. During the cooling, a great 
quantity of digeftive fait will feparate from the 
liquor, which is then to be ibiined through flan- 
nel, fo as to be cleared from all fediment* 

* A greater qoantitjr of mgifdTcQtt nuqr bt iaheo> but it 
itiiift be obferved that cfais procefi does sd fneeeed whco.fmall 
quantities are vS^ 

o a When 
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Wlicn the liquor has ftood in a cold place 
about an hour, or till it is become quite cold, it 
will be found to have depofited fome more digef- 
tive fait, mixed with mineral alkali. The liquor 
ifiuft now be poured off into another veffel, which 
is to be placed in a cold fituation : if the pro- 
cefs has been properly conduced, cryftals of mi- 
neral alkali will foon be formed, which will be al- 
moin pure,^ and in greater abundance than can 
be obtained by the ufual methods. 

The faline matter remaining in the ftrainer 
confifts of vitriolatcd tartar and digeftive fait. If 
the liquor is fuffered to remain upon thefe ex- 
tr^^neous falts till it becomes quite cold, it will, - 
on accoiuit of its oily confiftence, be too much 
incorporated with them ; and the quantity re- 
maining on the ftrainer is too conliderable to be 
purified from the mineral alkali, in the faqrie way 
as the other part; for which reafon, after the 
iflatter upon the ftrainer has been a little prefled, 
let fome warm water be poured upon it, and let 
it, together with the' fait which may have cryf- 
talized after the.firft decantation, be fubje<5led to 
the under-mentioned treatment. The digeftive 
fait may be made ufe of for various purpofes, fuch 
as making fal-ammoniac, &c. 

When the remaining ley has been pourejj pfF 
from the cryftalized mineral alkali, it muft be 
again evaporated, and, if much digeftive fait . 

ihould 
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Ihould appear to be formed, it mxift undergo the 
fame treatment as before; otherwifc it may be 
immediately fufFered to grow cold, and thp di* 
geftive fait which is depolited, may be laid afide, 
to be afterwards purified. 

When the alkaline fait is cryftalized, the re- 
maining ley is to be again evaporated, that all the 
fait may be feparaled from it. If any ley then 
remains, it may be fet aiide for the next opera- 
tion, or it may be put into a glafs veflel, and 
iplaced, to evaporate, in the heat of a ftove, till 
no more digeftive fait is precipitated, after which 
the alkali may be fufFered to cryflalize in the 
cold. 

By this procefs, the above-mentioned quantity 
of common fait generally affords twenty-five 
pounds of impure mineral alkali ; and the whde 
of this operation may very eafily be finifhed in 
fix or feven days. 

The digeftive fait obtained in the laft opera- 
tion, and the alkali itfelf, are now to be purified, 
in the following manner. 

The firfl:, that is, the digeflive fait, is to be 
diflblved, by boiling in water; the folution is 
tlien to be evaporated till about half of it is 
confumed, and afterwards placed in the cold. 
The digeftive fait will cryffcalize firflyUpon which 
will be .depofited the mineral alkali, in large cryf- 
tals, fo that it may be eafily fcparated. By eva- 
porating 
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grating the remaining liquor a fccond time, the 
purification of tlie digeftive fait may be c6m«* 
pietply finiihed. If any ley containing mineral 
alkali fhould ftill be left, it may be purified with 
tiiat which remains at laft. 

The mineral alkali is to be purified by difiol- 
Ting it in an equal quantity of water^ and letting 
the liquor (land fonie days in a cold place. If it 
Contains a large quantity of digefiive fait, this 
£dt will appear when the liquor (the firft cry(^ 
talization havbg been feparated from it) is eva« 
porated a fecond time; at which time may be 
added that alkali which was obtained in the for* 
mer purification of digefiive (alt. If the alkali 
contains but little digeflive fait, this fait will not 
appear till the third evaporation of the liquor ; 
by which time, if the operation has been care* 
fiilly and ikilfiiUy conducted, almofl; all the alkali 
will have been feparated. 

By the meriiod here defcribed, I hare almofi: 
always obtained twenty pounds of pure mineral 
alkali, in large tranfparent cryftals, befides one 
pound and a half, lefs pure. The whole procefs 
may be finilhed in twelve or fourteen days, or 
even in lefs time, when the difierent leys are 
operated upon at the fame time, infiiead of taking 
them exadUy in the order above defcribed. 
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(Continued from Page 2x6«) 

Abraham BosavBT, of Stangate^ in the parifli 
of Lambeth^ in the county of Surry , Efqtdrey 
formerly of Sandymotint, in the county of Dub* 
lin, and late one of his Majefty^s Commiilaries of 
the Mufters ; for a method, by the applicatiou of 
which, his Majefty^s navy, and all trading vef^ 
fels, may derive durability, foundnefs^ ftaunch« 
nefs, and many other adTant^s. Dated June 8^ 
J 798. 

John HAZtsniNB, of Bridgenerth, in the 
county of Salop, Iron-founder ; for a method of 
. reducing and forming large pig^ and pieces of 
iron, copper, brafs, and other metals, into ban, 
plates, and hoops, of different breadths, fizes, an4 
fliapes. Dated June 14, 1798. 

RicHAan SHANNON, of Charlotte-ftreet, in 
the parifli of St. Pancras, Middlefex, DoAor of 
Phyfic; for a method of improving theprocefs 
pi fenpentation, by which, porter, beer, ale, 
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malt, molafles, wafli, wine, cyder, and all other 
faccharme and fermentable fluids, may be con- 
du6ted with certainty and fuccefs through the 
rarious proceffes of fermentation, in any ft^te of 
the weather, &c. Dated June 19, 1798. 

Patrick Rooney Nugent, late adling fur* 
veyor general of lands for the iflands of Cape 
Breton, in North America, but now of London, 
Efquire ; for mathematical inftruments, whereby 
the latitude and longitude, variation and incli- 
nation of the magnetic needle, at fea, and on 
fhore, may be obtained in a more general, maf- 
terly, and perfedl manner, than hath hitherto 
been done. Dated June 27, 1798. 

John Pearce, the younger, of Wolverhamp- 
ton, ip. the county of Stafford, Millwright ; for 
conftru(fting^ making, working, and ufing, combs 
and machines for combing oP wool, in a better 
manner than any now in ufe, " Dated June 30, 
1798. 

Day Gunbt, of Crofs-ftrect, Hatton Garden, 
Middlefex, Carpenter; for weights, bolts, and 
fprings, for improving all kinds of writing and 
reading defks, tables, chairs, ftoolSj tambour- 
frames, library-fteps, bedfteads, and various other 
articles. Dated July 6, 1798. 
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XXXVII. specification of the Fatent granted to 
Mr. Jonathan HornbI/OWer, ofibe Borcugb 
ofPenryfiy in the County of Cornwall ^ Engineer i 
for. bis new 'invented Machine or Engine for 
raifing Water ^ and for vatious other ujeful PuT' 
fcfes in Arts and ManufaSures^, hy means of 
Steam and otherwife. 

9 

WITH TWO PLATSS. 
Dated Jane 8, ij^^ 

1 O all to whom thefe prefents fhall come, &c^ 
Now KNOW YE, that in compliance with the 
faid proyifo, and in purfuance of the faid ftatutc, 
I the faid Jonathan Hornblowcr do declare, that 
the following is a particular defcription of the 
Vol. IX. Pp nature 
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nature of my faid invention, both in refpeft to 
its principles, and alfo the way and manner in 
which the fame is performed and rendered prac- 
ticably ufefui; that is to fay, Firft^ in refpedk 
to principles. I admit the fteam from the fteam- 
vcffels or boilers, into certain other veflels, fo 
particularly contrived and difpofed as to produce 
an immediate circular motion round an axis, and 
thereby communicate a rotary hiotion alfo, to 
other parts that may be appended to, or con- 
nected with, the machine; without the interven- 
tion of that wheel work, and other complicated 
machinery, which has hitherto been found necef- 
fary, where motions that are rotative are prociuced 
by means of fuch as are reAilinear and inter- 
changeable. 

Secondly. I caufe the fteam to opemte on cer- 
tain moveable parts within the aforefaid veflels, 
in fuch a manner that they occafionally, and al- 
ternately, ferve the purpofe of abutments to the 
force of the fteam, in one diredlion, when ad- 
mitted between them ; but, in a contrary direc- 
tion, are permitted freely to revolve in perpetual 
fucceflion, the one after the other. 

Thirdly. Thofe particular parts of the machine 
which I caufe to ferve as abutments to each othec^ 
alfo ferve the purpofe of moveable diaphragms 
^r partitions, each having an apartment within it- 

felf; 
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felf ; and, by tneans of which partitions, I efta- 
blilh feparate apartments within the body of thofe 
veflels which receive the fleam from the boiler. 
Into fome of thefe there is a conilant acceflion of 
ileam, and others have open and uninterrupted 
communication with, cold water. 

Laftly. From the praftical application of the 
foregoing principles, as hereinafter particularly 
let forth, I obviate all thofe inconveniencies at- 
tendant on fuch fteam engines as are retarded in 
their operations, from vis ineriia, as often as the 
direAion of their motions are reverfed ; and con- 
fequently require both a fmaller quantity of fuel, 
and machines of finaller diraenfions, for the nc- 
ceflary work to** be performed. 

And^ in order for the better comprehenfion 
and underftanding how the aforefaid principles 
may be reduced to practical ufe, I do hereby 
farther declare, that although I vary my modes 
of conftruAion, as a difference in circumftances 
may offer, to produce the fame effect, and ob- 
tain the main purpofe intended, yet I princi- 
pally adhere to the following method, as beings 
fully anfwerable to what is required, and as befl 
calculated to be underflood fi»m a defcription 
of the fame ; that is to fay, 

Firfl, The veffel in which the fteam operates 

conftfts o( a hollow cylinder, compofed of 
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two unequal parts, the fmaller fcAion of which 
is {crewed off and on, for the purpofe of rc6H- 
fying and repairing the internal ftmfture. Thefe 
parts are caft feparate, and then fcrewed to- 
gether, firm and clofe, by means of proper 
margins or flanches for the purpofe ; and *in 
that ftate the cylinder is bored true from one 
end to the other. At each end of this cylinder, 
flanches are alfo caft, for the purpofe of fcrewing 
on two lids, which are faced true on their fides 
next to the body of the cylinder, and the whole 
will then form a figure fomewhat refembling a 
drum. 

Secondly, The lids of this veffel are perfo- 
rated in the centres, for the reception of two 
metalline tubes, which meet in the centre of the 
drum, and thereby form a hollow axis, through 
one end of which the fl:eam enters the bady of 
the drum, and through the other makes its exit 
to the condenfing water. On thefe two tubes arc 
fixed two moveable parts of the machine, which 
I call diaphragms, the nature and conftrudVion 
•'"bf which will be beft underftood by attending 
to the annexed figures. (See Plates XIII and 
XIV.) A, Z, Fl^. 6, are the two tubes, which 
pafs through the central openings in the lids 
of the drum, meeting each other at B. ^, bj r, i/, 
are the interior limits of thofc tubes, on the in- 
a fide 
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•fide oif the drum, which are confiderably larger 
than at A^ Z, in their diameters ; the ufe of 
which is, that there ihall be a proper cavity at 
e^fy jf, A, to receive a packing of tow .and greafe^ 
or any other materials anfwering the purpofc, be* 
tween that particular part and the end of the 
drum;; and alfo that the frames of the diaphragms 
Cy C may have the firmer holding to the hollow 
axles or tubes at D, D^ leaving the parts of the 
diaphrs^m pendent at /, k. The dotted lines Ihcw 
the interior limits of the drum, when the dia- 
phragms are in their places ; between which and 
the extremities of the diaphragms there is a pro- 
per rabbet, to receive the packing, and as well 
alfo between the pendant part of the diaphragms 
and the central hdlow tube about which it re- 
volves. This rabbet is formed by means of plates 
of metal, fcrewed on to the frame of the dia- 
phragms, having their edges nearly in conti^ 
with the inner furface of the drum, and will be 
found acceffible to repair or renew the packing, 
when the pannel which conftitutes a part of the 
drum is removed. The parts f,/, jf, b^ may alfo 
be repaired at the fame time, by means of re- 
moving two fcrews at each end of the hollow 
tube. (See Fig. 3.) The diaphragms (which are 
here ftanding in oppofite diredtions) may there- 
fore fre^y revolve the one after the other^ or one 

may 
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may move^ whilft the otiier renuiiis ftationary. 
The tubes to which they are attached will lyive 
their concentricity prcfervcd, by means of the folid 
axle wtthin the hollow one at £, (Fig. '6,) which is 
fixed to the end of the tabe Z, and pafles clofely 
through a bole in the end of the tube A, till it 
reaches the extremity at Y ; where, by means of 
a fecond Collar, its central portion is critically 
maintained. The two diaphragms are hollo^y 
within 9 and bold communication with the cavi- 
ties of their rcfpedive tubes which compofp the 
SioUow axis ; and thefe communications are made 
by oblong openings, where the diaphragms an(l 
tubes are connedled together at D, D. 

Fig. 3, reprefents the diaphragms and tube^ 
-enclofed within the drum, the diaphragms being 
compleated by having their plates fcrewed on; 
in thefe plates are fixed two valves G, G. O^po- 
fite to which are two others, one in each dia- 
phragm, fo correfponding that at the opening of 
QUe the other is clofed, and^ vice verfa. Thefe 
valves are balanced, and held on trunnions, fo 
that, in every lituation of the diaphragms, they 
may uniformly obey the impulfe by which they 
are opened and Ihut ; the manner in which that 
is cfFeifted is as follows. The two diaphrs^ms 
widen, towards their extremities, in the manner of 
radii, (fee Fig. 5,) and may therefore be brought 

into 
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into fufficieat contafl to force open the valr^^ by 
means x)f certain prominent parts in ihem for that 
porpoTe. it ^fliouid bete be noted, that tlae e& 
forts by which the vaives ^re caufed to open tak^ 
tiothing from the power of the machine, bcfraufe 
tfie impulfes are reciprocally ONiKnunicaMi from 
on^ diaphragm to the other, in lone common 4i«- 
reAion. 

Thirdly. To explain the manner in "wlucb 
the diaphragms are wrought tipon^ wken in their 
proper place, let Fig^ 5 reprefent one end of, the 
hoUow cylinder or drum which fnrrounds theox^ 
one of the lids being laken away. The centml 
circles exhibit the ends of the hollow tubes which 
have already been explained in Fig. 6. The two 
diverging parts are the. ends of the two dta- 
phmgms, which, as before mentioned, are .packed 
with tow and greafe, 'or other packing, and are 
furniflicd with valves; now,thefe diaphragm? be- 
ing hollow within, if we confider one of them to- 
be conftanriy fupplied with fteam, by means of the 
hollow tube to which it is connedted, and the 
other continually holding communication with 
the -condenfing water, the confequence wxll.Jbc,. 
when fteam is. admitted. through a valve. intorthe 
lefler apartment of the drum, and anotlier valve 
.dpeji from the empt}^ diaphragms into the larger 
apartment, that the diaphragms will recede fronv 
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each other, with all the force of the fVeam be- 
tween them ; but if, by proper prevention, they 
can move only in one direction, it is plain that 
the one will remain ftationary, till overtaken by 
the other ; their jundlion will then fhift the valves 
into contrary portions, by means of the promi- 
nent parts in them for that purpofe, and the 
apartment before filled with fteam inftantly be- 
coming empty, the diaphr^m, which Was be- 
fore flationary, now becomes adtive, and the mo^ 
mentum of the former may, in efFcA, be con- 
fidered as transferred to the latter. There being 
therefore, in thefe parts of the machine, a conti- 
nual motion, by rapidly fucceeding each other 
in a circular dire<Stion, their refpe6tive axles 
on which they turn, and which communicate 
motion to other machinery without the drum, 
ate influenced in the fame manner, agreeable 
to the main principles herein primarily fet 
forth. 

Fourthly. In order that the fteam ihall have a 
power of turning the diaphragms only in one di- 
redion, let Fig. 4 reprefent one of the lids of the 
dnun, having the lide that is faced true on the 
oppofite diredtion to that exhibited in the draw- 
ing ; in this is a circular channel 6 G, and a 
projedling ring P, which ferves as a perpetual 
fulcrum to fupport the two levers C, D^ that ocr 
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Cafionally revolve ift the channei, arid aft as de- 
tents. The outef boulidaiy of the channel alfb 
afts as a fulcrum to the ejctfenoiity of the two le- 
vers at their thick ends ; fo that, when they are 
afted upon, from their cdnncftion with the axleS 
turning them to the right hand, by means of a 
ftrohg collar E, there will be no impediment to 
their freely reVdlvil)g in the circular channel ; but, 
when the axles ftraih upon the fmall ends of 
the levers in a contrar}^ direcftiori, they inftantly 
become fixed fo firmly, between the two bounda- 
ries of the channel, as effeftually to refift the whole 
force of the machine. And, iii order that thefe 
levers may operate with the greateft advantage, 
an exaft countet-pift is provided in the falfe 
lids D, E, Fig. 3, whidh fdreW oft to the drum ; 
and the ting P, Fig. 4, may be fUpt>ofed to be a 
part of thefe lids ; by which means, the links 
which conneft the levers and the collars toge- 
ther partly difappear, tolhew that both thfc 
channel in the inner lid of the drum, and thsit 
in the falfc lid, are partly occupied by the 
ihicknefs of tlie lever. To provide againft the 
leaft retrograde motion Whatever, wheil the le* 
Vers may be paaly wtwn from friftion, they art 
furnifhed with fprings between thetn ahd the 
outer extremity of the channel, fo that the two 
bearing points may at leaft toUch tljieir refpeftive 
flilcrums. 
Vol- IX. a q Fifthly, 
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» Fifthly. By ap infpcdHon of the part S, JPig. ^^ 
which I call the tympanum^ it will he perceived 
that there are proper chaanels^^y.^, fpr the reception 
of four levers, fimilar to thofe atFig.4» which wiU 
there aUb adl as detents; two being conneded with 
the hollow axle I, and the other two ^ed on the 
fplid axle w\ fo that, as the axles are turned infuo- 
cefiion, by the diaphragms within the drum, the 
tympanum may be continually carried on by one 
or the other of the detents ; and^ being firmly 
connedled with the ihaft R, both it ^sA the tym- 
panum arc uniformly turned, with the wh(de 
power of the diaphragms, as long as the fteam i^ 
admitted between them* 

Sixthly. The water that enters the machine f(»r 
condenfing the ileam, is extraAed by a pump, 
which may alfo be made to extjricate. any air that 
by accident, or otherwife, may enter the ^machine ; 
or a feparate pump may be made ufc of for the 
purpofe^ after the manner that is conunonly 
praAifed. 

. Seventhly. Where a confiderable altitude of 
w^ter can be obtained, I lay aiide theuieof )k 
pump> and the machine is then calculated in 
every refpedl fajr being wrought by mean$ sii 
water paffing through it. 

Parts in the drawing remaining to be exfUunr- 

id. A, Fig. 3, the brafs which receives the end 

5 «f 
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•f the hollow axle^ through which the ffearti^ 
makes its exit to the condenling water. Thii^ 
brafs is adjuf^ed to mainWn the central position 
of the pivot, by means of the fcreW at t, wheii 
the machine ftands ere- A ; but^ when horizontally, 
the fcrew is fixed at c. B, is the opening leiad* 
ing to the pump ; that at C opens to the boiler. 
00 0, the fpace' between the falfe and inner lids' 
of the drum, for receiving the detents, D^hich are 
collared upon a part of the hollow axle, left oc- 
tagon in thofe places. F, a paffage for the fteam 
to^nter into the proper diaphragm, paffing be- 
tween the inner extremity of the hollow axle and 
the outer extremity of the' folid onie. Here the 
due proportion of fteam that enters is adjufted by 
nieans of a-collar of brafs, with rings on it, which 
is made to move forward and backward, by means ' 
of a pinion interfering the projeAjng rings, 
t^hich rings ferve as teeth, and this pinion is' 
moved on the outlide. (See Pig. i.) At d. Pig. 3, 
is a hole from the hoUow axl6 into the folid one, 
in order that, when the brafs collar does not admit 
fteam enough to keep our the atmofphere at the* 
ftuffing collar, a fufEcient quantity may enter by 
that way, for that purpofe, into the apartment 0, 
Fig. 6, where it will meet the ftuffing in the 
apartment p, and keep out the air ; though it 
may pardy pafs into the diaphragm, where the 
Q(j 9 Iblid 
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fojid axle nearly fills the hollow one, at q. Tho 

ftfiffing ro\ind this folid axle, is fupplied through 
twp oblong openings at e. Fig, 3, covered over 

by means of 4 clafping gland V ; this clafp alfo 
fcrvcs to retain the fluffing roupd the hollow axle 
fit X> which may be repaired, cither by taking off 
the clafp, or thrqugh two oblong openings in the 

• iron fluffing box at y, The air cannot enter the 
machine at the iluffing round the hollow axle, 
becaufe the ftrength of the fleam on the infide is 
uniformly the fame with that in the boiler, or 
pearly fo. The end of the folid axle has its pivot 
inferted into tjie main fhaft, where the tympanum 
is fixed ; and the braffes on which the main fhaft 
turns are adjufted by fcrews, at any tinie, for 
ma'ntalning the central pofition of bpth the folid 
and hollow axles within the body of the machine. 
When ufed to produce alternate motions^ on thq 
>niain. Ihaft, Fig. 2, is fixed ^ fly-wheel, at B^ in 
order tp regulatp the unequal a6lion and re^ftion, 
between the refftilipear motion of the pump-? 
work and the circular direftion qf the diaphragmSt 
lx\ Tvitnefs whereof, &p. 
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Explanation of the Figures. 
(See Hates Xin. and XIV.) 

* Fig. f . The machinQ in an ere A jpofition, ap- 
plied to mill-work. 

A. The ftcam-pipe from the boiler. 

B. The drum or hollow cylinder of the ma- 
chine, in which move two diaphragms. 

C. The difcharging-pipe, leading to the pump^ 
in the ciftern of water D, 

E. TTic rod of the pump, which is moved by 
kneans of a crank, where the mill-fiones are turn- 
ed above-ftairs. 

F. The tj^mpanum, moved by foUd and hol- 
low axles through the body of the machine, and 
thence communioiting motion to the wheel G, 
which moves two (or more) other wheels, H, H, 
to which are fixed the mill-Hones. 

Fig. %. The manner of applying the machine 
to draw water, or for any other purpofe that may 
require it to work in a horizontal pofition. 

A. TJic tympanum. 

B. The main arbor, which carries the cranks, 
the fhorteft of which, at C, works the difcharging- 
pump. 
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J), D. The two cranks over the ihaft. 

Fig- J^ ^^ ifltemal ftruftfu-e of the raichinc j 
Shewing the parts that work within the drum or 
hollow cylinder; alfo the interior of the tym-» 
panum» 

Fig. 4. Plan, fetting forth the conflxuAion of 
the detents, and the manner in * which th^y re^ 
volve within the tyxcpanmn, and other parts of 
the machine appropriated fo^ that purpofe. 

Kg' 5- reprefCHts' the diaphragms, as viewed 
with t|xe drum open at one end* 

Fig. 6* Ihews the interna} ftruAure of the di-* 
l^hragms^ and their refpedlive axle&s 
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XXXVIII. Specificathn of tie Patent planted H 
Mr. Charles Tennant, Bkacber^ of Danh- 
ley^ near Glafgew ; fwr bis Met bod oftifing ealea^ 
f69us Earthy and the Earths Strontites and Bary^- 
tesj inftead of alkaline Subfiances^ for nezUralkU^ 
the Mmiattc Add Gas ufed in bleaching ; and for 
emplaning tbofe Earths in the other Varts of tbi 
frocefs of hUaebing^ inftead of alkaline Subjlances. 

Dated Je^nvaiy 43, 17^8* 

1 O. all to whom thefc prcfentsihall come, &c. 
Now KNOW YE, that in compliance with the 
jaid provifo, I the laid Charles Tennant do hereby , 
declare, that my faid invention is defcribed \r^ 
.manner following ; that is to fay, this inventic^ji 
conlifts in a new method of employing calcare«- 
ous earth, either uncalcined or in the ftate of 
^uick-lime, for which may be fubftituted th^ 
earth properly called barytes, or that known by 
the name of ilrontites, or the earth magnefia, dU 
ther in their carbonated or calcined forms, though 
more advantageoufly in the latter. As all thefp 
earths are equally applicable in this invention, it 
will be TufScient only to fpecify the way of em- 
ploying calcareous earth ; it being the moft 

abuadant 
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abundant and eafieft to be procured, tvill there- 
fore be generally preferred. The calcareous earth, 
(in whatever ftate of its varieties it is intended ta 
be ufed, and which may be crpployed alffloft iii- 
difcrimtnately, although the purer the better,) 
being calcined and reduced to the ftate of quick- 
lime, in order to be employed to the greateft ad- 
vantage, fhould be pafled through a fine wire- 
fieve ; which will be eafily accomplilhed, if the 
lime has been previoufly flaked with a little water. 
Next, a proportion of this powdered lime is to 
be put into the receiver, or veflel in ufe by the 
bleacher for preparing his bleaching liquor, and 
where hitherto a folution of alkaline falts, fuch as 
pot and pearl aflies, &c, has been in general ufed, 
to catch and retain the oxygenated muriatic acid 
gas; my conftruftion, or form, of which re- 
ceiver, or of the apparauis in general, I do not 
condefcend upon, that which is at prefent in ge- 
neral ufe anfwering perfe(ft!jr well. When the 
ingredients put into the retort, to procure this 
gas, (whether manganefe and commoti muriatic 
acid ; or manganefe, common fait, and oil of v?- 
triol ; or indeed any other materials capable of 
yielding it;) begin to give it out, then it is ne-^ 
ceflTary to keep the liquor irt the receiver, which 
contains the quick-lime, in as conftant a ftate df 
agitation as poffible, fo that the fine particles of 
the lime be diffufed throughout the whole of 

• Ac. 
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the liquor in the receiver, for on this the fuccefs 
of the operation depends. I difclaim any right 
to the difcovery of tlie fimple chemical folution 
of lime in water, commonly called lime-water, 
for retaining and fixing the oxygenated muriatic 
acid gas, it having been long known" that lime- 
water had fome efFeft in this way ; but, from the 
quantity of lime that is foluble in water being fo 
exceedingly fmall, (only about a feven hundredth 
part of iXig weight,) no great benefit was found to 
be derived from it ; whereas, by this procefs of 
keeping the lime in a ftate of mechanical fufpen- 
fion, floating through every part of the fluid in 
the receiver, it greedily abforbs the oxygenated 
muriatic acid gas ; forming infl:antly, as it does 
fo, a foluble compound, which polFefles, in an 
equal or even fuperior degree, the qualities of the 
bleaching liquor ufually made by the help of aA 
alkaline lixivium, having the very fame whiten- 
ing and detergent powers, as well as that moft 
valuable one, of not difcharging dyed colours, 
but, on the contrary, prefcrving and enlivening 
them. 1 cannot take upon me to fl^te the fpeci- 
fic quantit}' of lime ncceflary to be put into the 
receiver,* for making a given quantity of bleach- 
ing liquor, as that muft depend entirely upon the 
ftrength and other qualities the liquor is wanted 
to poflefs; however, by ufe of the following. pro- 
portion of ingredients, a very excellent, and com- 
VoL. IX. R r . paratively 
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parativcly very cheap liquor will be obtaineji, to 
what can be procured by ufing an alkaline lej^ 
ftrong enough to abforb and retain the oxyge- ' 
nated muriatic acid gas producearble from the 
fame materials. In a receiver capable of con- 
taining one hundred and forty-gallons, wine mea- 
fure, diflblve thirty pounds of common fait, 
which appears ufeful only in giving an additional 
degree of fpecific gravity to the water, and by 
that means making it ealier to keep th'e lime, to 
be afterwards added, fiifpended ; and for which 
common fait, any other fubftance poflTefling a 
fimilar power may be ufed, and which, is itfelf 
by no means eflentially neceffary ; when this fait 
is dilTolved, add fixty pounds of finely-powdered 
quick-lime ; and into the retort of the apparatus 
put thirty pounds of manganefe, mixed up with 
'thirty pounds of common fait ; upon which, pour 
thirty pounds of oil of vitriol, previoufly diluted 
with its bulk of water, and the ufual -precaution? 
of luting the veHcl well, &c. taken. When the 
gas begins to appear, the agitation of the linje 
and water in the receiver muft commence ; which 
Ihould be con^tinued, by means of a wooden 
paddle or rake, of almoft any conftruftion, with- 
out intermiflion, until the materials are Wfought 
off, (after employing heat as ufual,) and will not 
yield any more oxygenated muriatic acid gas. 
Then the 'whole Ihould be allowed to remain at 

reft 
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reft for two or three hours ; *wHen th^ clear liquor 
' in the receiver may be drawn off for ufe, and 
vrill be found to poflefs all the qualities before 
afcribed to it. Although I have mentioned the 
above proportions of materials, for making bleach- 
ing liquor by my difcovery, I think it neceflary 
. to declare, that thefe are not the only ones that 
will be found to anfwer, as they may be varied 
with good efFeils, almoft ad infinitum, according 
to the purpofe to which the liquor is to be ap- 
plied. Alfo, that the fpirit of my difcovery con- 
fifts in my having found out that the calcareous 
earth, and that called barytes, and that called 
ftrontitcs, either in their carbonated or calcined 
ftates, by being kept in a ftate of mechanical fuf- 
penfipn in water, or other watery fluid, are ca- 
pable of uniting with the oxygenated muriatic 
acid ^as, and forming a ^ compound that can be 
ufed with great efficacy in bleaching ; and alfo, 
that thefe earths, thus mechanically fufpended, 
may be ufed advantageoufly in the other parts of 
the procefs of bleaching, where alkaline falts have 
been hitherto employed. From the far greater 
degree of folubility which the earths barytes and 
ftrontites poflefs, in comparifon to lime, I have 
difcovered that a chemical folution of them may 
be ufed, with very great efFe<5l, in neutralizing 
the oxygenated muriatic acid, and in other pro- 
feifee of bleaching, inftead of alkaline fubllances; 
Rr 2 and 
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and that either the mechanical or chemical fuf- 
pcnfion of thefe earths may be employed with 
great fuccefs,- although the former will be at- 
tended with more than the latter. In witnefs 
whereof, &c. 



He following Information refpeSing the above Me^ 
thod of ble aching f was fent us by Mr. Co u per. 
Surgeon f of Glafgow, who is conneS^d with the 
Patentee. 

The liquor, prepared as fet forth in the fpcci- 
^cation, has now. been fairly tried by many of 
the principal bleachers in England, Scotland, and 
Ireland, and is regularly ufed by them in the 
courfe of their bufinefs. The faving in alhe^ to 
fach bleachers, is very great ; and the. privilege 
of the patent has beon fold to them for a fum 
equal to a fingle half year's faving of alhes derived 
from ufing it. It has been found equally ufeful 
in bleaching linen and cotton. To the linen 
and cotton printers, it profnifes to be pf Angular 
advantage, as well in faving of alhes, as in ihort- 
ening the time for preparing their goods for 
printing. 

The bleachers who now ufe this procefs, as 

well as the patentee, arfe convinced that it will 

foon be univerfally adopted in every procefs for 

* ' . ' ' ' whitening 
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whitening vegetable fubftances, and will become 
a great national faving, not only by faring the 
aflies commonly ufed in making bleaching liquor^ 
but by diminifhing the neceffity of ufing fuch 
quantities in boiling. 

The principal point of attention, in preparing 
it, is to obtain a compleat dijEFufion of the lime 
through the water, that is, a' mechanical fufpen- 
fion of it in the water, in oppofition to a chemi- 
cal folution of it, as formerly tried, in form of 
lime-water. By this means,' the oxygenated mu- 
riatic acid gas is abforbed with eafe, and meets 
with a fufficient quantity of lime to produce a^ 
ftrong folution of oxygenated muriate of lime, 
without any iincombined oxygenated inuriatic 
acid, a thing which could not be efFedled by 
uling lime-water alone. 

Different forms of veflels have been ufed for 
containing the lime and water : either cylindri- 
cal, containing an upright fhaft, with horizontal 
arms, and turned round by means of a winch ; or 
veflels of an oblong ihape, where the agitation is 
efFedted by the motion of rakes or plungers, of 
obvious and eafy conftruftion. To infure the 
more conftant motion of thefe parts of the appa- 
ratus, they have, by many of the bleachers, been 
connedled with the wheel of their plafb-mill, or 
other moving machinery neceffary in their ope- 
rations. 

XXXIX. 



Digitized by 



Google 



( 310 ) 



XXXIX. specification of the Patent granted to Mr. 
Hej^ RY Johnson, of London, Gentleman ; for 
a certain Water- Proof Compound, and a Vegetable 
Liquid ; which Liquid is for the Purpofe^ of bUacb^ 
ing, whitening, and clearffing. Woollens, Linens^ 
Cottons, and other Articles ; and alfofor preparing 
Stuffs or Cloths made of Woollen, Linen, Cotton, 
or Silk, in order, by the Application of the aforefaid 
Water^Proof Compound, to render tb m imyne^ 
trable to Wet, and more elaflic and durable, when 
made into Garments, (ffc. for Wear ; which Stuffs 
I call Hydrolaines. 

Dated July 7, X797. 

1 O all to whom thefe prefents 11' U .come, &c. 
Now KNOW YE, that in compliance \ ith the faid 
provifo, I the ftild Henry Johnfon do liercby de- 
fcribe and afcertain the nature of .my (aid inven-^ 
tion, and in what manner the fame is to be per- 
formed, as follows ; that is to fay, Firlr, to make 
the faid vegetable liquid, I the faid Henry John- 
fon either take horfc-chcfnuts, or orange-peels 

and 
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anJ kernels, which are found thrown away after 
fqueezing, or the oiFals and*gall of iSfh, or either 
of them, according to the place \Vhere they are 
to be had. I boil thetn for four or five hours, and 
then leave them to cool and fettle for a few days ; 
or elfe f add eight quarts of water to every pound 
of a calcineji fubftance called Britijb barilla , which 
remains for diffolution two or three days. To 
any or either of thefe deco<ftions, /drawn off fine,) 
I add one pound of kelp or wood alhes, refined 
and purified (by a method well known) to be 
equal to pearl-afti, or elfe pe^rl-alhes themfelves, 
to every twenty quarts of any ^of the above li- 
quids ; and, after well mixing and remaining for 
twenty-four hours, I then flake a fuperior fort of 
lime therein, called Ryegate lime, in order to give 
it the caloric, and precipitate the charcoal of the 
aflies, and to modify its caufticity. To this pre- 
pared lime, (drawn off fine,) I add the following 
preparation, 'viz. to every quart of fifh, linfeed, 
or any other oil, I put forty quarts of water, and 
boil it with half an ounce of fait of forrel, fait of 
fugar, or rectified fait of tartar, which incorpo* 
rates the oil and the water ; and this, after fettling 
for twelve hours, I draw off fine; and, to every 
twelve quarts of the above prepared liquid, I add 
one quart of this laft incorporated oil and wa- 
ter ; and this, when fettled, I call blanching lix' 

ivium. 

Secondly, 
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Secondly, as to the water-proof compouna, I 
proceed as follows : after the linen, woollen, cot- 
ton, or filk ftufFs, or cloths, hats, or leather, arc 
prepared by the above-defcribed blanching lix* 
iviunij I ftretch them in a frame; and, having 
diflblved caoutchouc or' India rubber in-fpirit of 
turpentine, (the fmell of which is t^ken off by 
oil of wormwood and Ipirit of wine, in equal 
quantities,) the^. caoutchouc having become a 
vamilh, I fpread it (with a large piece of undif- 
folved caoutchouc, inftead of a fponge or brufh) 
upon the wrong fide of the prepstfed ftuff,. cloth, 
or leather, and ^then fift over it any coloured 
cloth, or filk, or worftcd, or coney or other 
wool cut fine, in the fame manner as flock-paper 
is made ; and, being left to dry for a day or two, 
this flock, by its adhefion to the caoutchouc, is 
equal to any lining. In witnefs whereof, &c. 
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XL* Account if ibt Manner in ^hich Rice is 
made into Breads or beiUdfor the Table ^ in Ca^ 
roUna. In a Letter to the Ediiors, from Mr. 
John Drayton, of Charles fown. 

801th Ctfolmsi Chailes t^wfi> Jtriy ti| 1798* 

Gbnti^siun^ 

1 FIND an account given, in one of your num- 
bers *, of the American mode of making rice- 
bread. It appears to be more complicated and 
tedious than that ufed in Carolina ; and, as rice 
is ufed here in an extenfive degree, I hope you 
will pardon my intrufion, when I endeavour to 
defcribe the method by which we adapt this grain 
to the piupofes of fubfiftence. 

The iirft ftep towards preparing the cleaned 
rice for bread, is to wafli it thoroughly in water. 
This is done by putting it into any vcffel, and 
pouring water upon it; then ftirring it, and 
changing the water, until it is fufficiently cleanfed. 
The water is then poured off entirely, and the 
rice placed, in an inclined pofition, to drain. Af- 
ter being fufficiently drained^ it is put, while 
damp, into a mortar, and beaten to powder ; it Is 

* See our fifth volume, pagejjo* 
Vol. IX- S s then 
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then .taken out^ and made completely dry; antf 
is finally padded through a common kitchen hair- 
fieve. The reafon why it is thrown damp inta 
the mortar is, the pulverifing is thereby muck 
affifted, and the labour rendered more eafy. 

The rice-flour is kneaded up with- a fmall pro- 
portioB of Indian corn rneal^ boiled into a con* 
fiftence which we term bomony ; or it is fometimes 
n^uxed with a' few boiled potatoes, to which a 
fmall quantity of leaven and fait ia added. When 
the fermentation has been fufficiendy excited, 
the dough is put into pans, and placed in the 
oven, to be baked. By this procefs, a light 
wholefome bread is made, not only pleafing to 
the eye, but agreeable to the tafte. 

OtMT manner of boiling rice, for the ufe of our 
tables, IS ffmple and expeditious. About half a» 
hour before drnner-tnne, the rice, being firft 
waihed, is thrown into a fmall pot of boiling wa- 
ter, and then boiled, until the grains are foftened 
and nearly done. The water is then poured off; 
and the rice, covered up in the pot, remains ta 
limmer, or more properly to fteam, over a flow 
fire, until it becomes drefl^ed to any given degree 
of moilhirc or drynefs. The degree which we 
prefer, is juft when the glutinous quality of the 
lice ends, and before the deficcation begins. 

I am^ &c. John Dka^ton. 

XLL 
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JLLl. AJditmai Obfervations on mating a TJrr* 
momeier for meafuring the higher Degrees of Heat. 
By M-. JosiAH Wbbowood^ F.R.S^ Potter, 
to her Majejiy. 

WITH ▲ PLATE* 

From the Philosophical Transactions of 
the Royal Society of London* 

IN my firft paper on making a thermometer for 
meafuring the higher degrees of heat ♦, I com- 
municated every thing that experience had then 
taught me, refpefting both the conftrudion and 
ufe of this thcTiHometer ; but more extenfive 
praftice has iincc convinced me, that other ma- 
nagements and precautions ire neceflary, in order 
to bring it to the perfe6lion it is capable of re- 
ceiving ; for, pieces made of the lame clay, and 
exactly of the fame dimenlions, have been found 
to differ in the degree of their diminution by 
£re, in confequence of fome circumfiailces in the 
mode of their formation, at that time unheeded^ 
imd very difficult to be developed, 

* This paper it infertied in our Toth votmne, piige 155. 
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Of the two ways propofcd for forming them, 
the mould and the prcfs^ the former was made 
choice of, as being, for general ufe, the moft 
commodious. The foft cky waa prefled into a 
fquare mould, with the fingers ; and the pieces, 
when dry, were pared down on two oppofite fides, 
by means of a paring gage made for that pur- 
pofe, fo as to pafs exactly to o% at the entrance 
of the converging canal of the meafuring gage. 

But the pieces thus formed have been found 
liable, in pafling through ftrong fire, tp. receive 
a little alteration in their figure, which produces 
an uncertainty with refpeA to their fubfequent 
mcafurement. The two fides, inftead of contihu* 
ing flapt, become concave ; th^ edges, both at 
top and bottom, projedling beyond the middle 
part, jfometimes very confiderably, as at a arid b^ 
Fig. I, (Plate XV.) where A B reprefents a per- 
pendicular feAion of an unburnt piece, and a b 
a like feftion of the fame piece, after it has im- 
dergone a heat of i6o degrees. This irregularity 
in the form, which is fenfible only after pafling 
through the high degrees of fire, was obferved 
in fome of tlie early experiments., but was not 
then looked upon as beipg produftivc of any 
error. 

On more attentively examining this matter, 
it appeared, that when the clay is prefled into 4 
mould, the furfacc in contact with the mould 
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acquires a more compad): texture than the inner 
part of the mafs ; that this compadtnefs reftrains^ 
in fome degree, its diminution in the fire, and 
therefore, that when this furface, or lefe dimi- 
niihable cruil, is pared off from the two fides 
only, the piece may be confidered as having its 
upper and lower ftrata (A A and B B, Fig. 1.) 
compofed of a lefs diminiihable matter than tho 
intermediate part ; the neceflary confequence of 
which Arudlure will be fuch a figure as we find 
the pieces to affiune ; for, if any ftratum in the 
mafs ihrinks lefs than the refi:, the extremities of 
that ftratum muft be left proportiooably promi-* 
nenL That this was the true caufe of the in« 
equality, I was convinced, by firing fome pieces 
unadJufieJj with all their furfaces entire, as they 
came firom the mould; for thefe pieces, after 
pafiing thK>ugh the fame Urong fires with the 
preceding, continued fiat, with the angles rega- 
larly ffaarp, and without the leafi: fenfible promi^ 
Bence in any part. 

Some of the mouIds^ employed for this ufe 
were made of plafter, a material more convenient 
for the workman than metal, as the pieces part 
more freely firom it, but which contributed greatly 
to increafe the abpve-mentioned irregularity; for 
the .plafi:er^ by abforbing a portion of the water 
from the clay contiguous to it, renders the fur« 
fyc9i at the lame time> even at the inftant of 

coiita^^ 



Digitized by 



Google 



3 1 8 AiJittonal Obfervatlom on a Tbermometet 

conta<5l, much more confiftenf^ and conlcquentljf 
more difficult to prefs into the angles of the 
mould ; fo that the outfides of thefe pieces were 
not only more cwnfreffed^ but foraicd of clay of a 
different ttmptr from the inner pax ts, being much 
drier or firmer ; a circumftance which, as will 
appear hereafter, rcftrains iiill more their dimi- 
nution in the fire. 

The moulds were therefore laid afide, and the 
prefs adapted m their ftead ; for, as the foft clay^ 
preiTed in a C)'lindrical veffel, gives way and 
efeapes through an aperture made for that par- 
pofe, (by >vhich means it is formed into long 
r^s,) the fides of the pieces camiot be fuppofed 
to receive fo great a degree of compreflure againft 
the fides of the aperture through which it is de^ 
Hverfdy in this operation, as it does againft the 
fides of the mould, by which it is ionfined till 
every part iias born a preffure fufficient to force 
the clay into every angle, which is much greater 
than even a workman would imagine, till Itjc comes 
to try the experiment himfelC 

But, with this change, fome new difficulties 
arofe ; for, pieces preflcd through the fame aper- 
ture, and from the fame prefs*fuU of clay, and 
adjufted, wh^n dr}', to the fatne point in the 
gage, were found, after paffing together through 
the fame ftrorig fires, to diffi:r in their din^n- 
fions from one another, in fome inftanees, more 
than any of the preceding. . 

Having 
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Having hitherto paid no particular attentioa 
myfelf to the mere manual, labour of preffing the 
clay, I determined, upon this event, to go through 
that and every other operation, however fimple 
and feemingly infignificant, with my own hands. 

In doing this, I obferved, that the power ne- 
ceflary for forcing the clay through an aperture 
which bore but a fmall proportion to the diame- 
ter of the mafs of clay in the preis> was fo ^reat 
as to fqueeze out, along with the clay that £ir& 
paifed through, a confiderable portion of the wa- 
ter that belonged to the reft. From this over 
proportion of water, in the compofition of the 
firft pieces, they were foft and fpongy, and the 
fucceeding ones more and more compadl, till at 
length the clay proved fo ftifF as fcarcely to be 
. forced through at alL 

Clay containing different proportions of water^ 
is well known to diminifh differently in drying ; 
but, it was not imagined that, when dry, there 
would be any difference in its fubfequent dimi- 
nutions by fire. Experiments, liowever> multi- 
plied in a variety of circumfiances, fhewed deci- 
Hvely, what the pieces formed in the mould had 
given grounds to fufpeft, that thofe formed 
of the foftefl clay, and which ^d under- 
gone the leaft preffure, diminifhed moft in burn- 
ing; and that the diminution is uniformly lefs 

and 
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t 
and lefs^ in proportion to the greater degree ot 

prefliire or compa<ftnefs. 

The knowledge of the caufe of the irregj^larity 
fuggcfted a remedy. I leflened the width of the 
prefs very much, fo as to bring the diameter of 
the mafs of clay, and that of the aperture through 
which it is delivered, to a nearer proportion with 
one another. A much lefs degree of force being 
now fufficient, the pieces or rods were propor- 
tionably more uniform, though there was ftill a 
fenlible difference, in coniiftence, between thofe 
which were firft and laft preffed out from tlie 
fame mafs of clay. The intermediate ones^ within 
a certain diftance from the two extremes, cor- 
refponded very nearly with one another ; fo that, 
by rejecting a fufficient number of the firft and 
laft, and ufing the intermediate ones onlj^ the in- 
equality may be confidered as almoft annihilated. 

I neverthelefs ftill found that, in ftrong fire, 
the edges became a little prominent, though not 
fo much as before. I was aware that thefe pieces 
muft partake, in fome degree, of the imper- 
feAion of thofe made in the mould ; having Aeir 
furfaces rendered, by their fridlion againft the 
fides of the aperture, more comj)a6l than the in- 
ner part. But I fufpccled that fomething might 
depend alfo upon thtform^ and accordingly made 
many trials for afcertaining the form that might 
be leaft liable to this irregularity. The angles only 
3 were 
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were bevelled off; the fides were rounded; the 
pieces were rounded all over ; made of ovals and 
other curves ; and both the longeft and fliorteft 
dimenfions were ufed as the extent to be mea-* 
fured. The general rcfult was, that the nearer 
they came to a circular figure, the lefs inequality 
they contracted in the fire ; and, by making them 
entirely circular, the imperfedion appeared to be 
obviated altogether; cylindric pieces bearing the 
iftrongeft fires, without the leaft appearance of pro-' 
minence or inequality in any part of their fur- 
face. I have therefore chofen this laft form, 
leaving only one narrow flat fide, {a b^ Pig. 2.) as 
a bottom for the pieces to reft upon, and to dif- 
tinguilh the pofition in which they arc to be 
meafured in the gage. 

I have endeavoured, at the fame time, to ob- 
viate whatever inaccuracy the inequality of cdm- 
patflnefs may be capable of producing, by fo ad- 
jufting the aperture throiigh which the rods are 
prefled, and on which their figure and dimen-» 
fions depend, as to fuperfede the ufe of the paring 
gage altogether ; that the whole furface may re- 
main of the fame uniform compadlnefs which it 
received in the prcfs. And, as it is fcarcely prac- 
ticable, in any mode of forming foft clay, to 
have all the pieces precifely of the fame dimen* 
lions after drying, I do not rejecft thofe which 
come within two or three degrees of the ftandard ; 

Vol. IX. Tt but, 
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fufficient to reach fomc way above the fuel, 
nearly the whole range of the thermomctric fcalo 
may bi produced in one rod : an ocular proof, not 
only of the diverfity of heat within a fmall coni- 
pafe, but likewife of the peculiar fenfibility of 
this thernivmetcr ; every part of the mafs ex- 
preffing diftin<SUy the degree of heat which it has 
itfelf felt. It will be proper, }n this experiment, 
to have a tube fixed in the bottom of the cruci- 
ble, for keeping the rod fteady, as at Fig. 4. By 
this means, the heat of my air-furnace renders a 
rod of the thermometric clay tapering, from 
about four parts in diameter at top to three at 
bottom ; which are nearly the proportions between 
the width of the piece when unburnt, or but juft 
ignited, and when it has fufF^red a heat of i6q 
degrees. 

To the foregoing fources of inequality in the 
pieces, one more may be added, m. fmall cavities 
or air-bubbles, accidentally inclofed, which fome-r 
times happened in the earlier experiments. In 
prder to prevent thefe, particular attention is now 
paid by the workmen to what we call handing op 
Jlflpping thfc clay, an operation by which its dif- 
ferent partial e intermixed, and the mafs rendered 
of an uniform temper throughout. The work* 
man takes a lamp of the clay in his hands, per-, 
haps of two pounds weight, and, breaking it in 
two in the middle, lays o|ie part upon the other, 
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and prefles them flat again, repeating this forty 
or fifty times, or perhaps oftener. Now, con- 
iidering the pieces at firft ab two diflSmilar maiTes^ 
with any number of air-bubbles inclofcd, each 
of thefe pieces being by the firft doubling die 
vided into two, by the next into four, by the 
third into eight, and fo on in geom^rical pro- 
greffion, each of the original maffes will be di- 
vided by the fiftieth repetition, into upA^ards o£ 
eleven thoufand millions of millions of invifible 
laminas; invifible, bccaufe the lump of clay would, 
long before the laft doubling, be of one uniform 
colour, though at firft one half of it had been 
black and thfe oth-^r white. If therefore no air 
be i.nclofcd between the pieces, at the times of 
their being put together in this procefs, all the 
air which might have been in the mafs before 
would certainly be driven out; and, to avoid as 
much as poffLble the introduftion of any frcfli 
portions of air, the two feparated pieces are each 
time made fmooth, and a little convex, on the 
furfaccs that arc ^o be brought together. * 

By due attention to the circumftances above 
ftated, any fingk quantity of clay may be made 
up into thermometer-pieces, that ihall differ very 
little, if any thing at all, from one another. 

But a new difficulty now arofe, more embar^ 
faffing than any of the former ; that of procuring 
freflj fupplicB of clay, of the fame thermomc^tric 
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quality with the firft. The quantity of the clay 
which, after trial of many others, I had made 
choice of, was fmall ; but the particular fpot it 
was taken from being known, and having pur- 
chafed the little eftate in which it was raifed, I 
had not a doubt of obtaining more of the fame, 
when it fhpuld be wanted : for clays in general, 
when raiitd from an equal depth, in the fame 
ftratum, and near the fajne place, are found to 
poffefs the lame properties, with refpetft to duc- 
tility in the hands of the worknun, a'difpofitioa 
to affume by fire a porcelain or vitreous texture, 
jBngly or in compofition, and all other qualities 
.relative to their ufe in pottery. In this, bow- 
ever, I was deceived j for, when a frelh fupply 
was wanted to complete my experiments, though 
1 had fome taken froiji a pit joining to the firft, 
and at the fame depth, it was found to diminilh 
differently from the former parcel. I then had 
fome raifed from different parts of the fame field 
and bed, and at different depths ; and in various 
othfer places in Cornwall, from the fpot where 
this fpecies of clay is firft met with to the land's 
end. But all thefe clays differed fo much firom 
the firft, in the quantity of their diminution by 
fire, and moft of them like wife from each other, 
that I defpaired of being ever able to find one 
that would correfpond with it, or any natural 
clays that could be obtained twice of exa(5tly the 
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fame thermometric properties, how fimllar foever 
in other refpedls. 

Upon a review of the numerous comparifons 
^hich J have made of thefe new clays, in dif- 
ferent degrees of heat, from the commencement 
of rednefs up to intenfe fire, the moil ftriking 
differences of the greateft part of them, from the 
old, feemed to originate in the lower ftages of 
heat; and, of thofe which were got from the 
neighbourhood of the old, the variations from it, 
in the higher ftages, feemed, for the moft part^ 
to be only confequences of thofe differences in 
the lower ones. 

I have mentioned, in my firft paper, that the 
original thermometer-pieces had their bulk en- 
larged a little on the approach, of ignition ; but 
that, by the time they became vilibly red-hot 
throughout, they were reduced to their former di- 
menfions again, and at this moment the thermo- 
metric diminution begins. The new clays had 
their bulk enlarged in a much greater proportion, 
and the enlargement was of much longer conti- - 
nuance. Some of them required a heat of fifteen 
degrees, to deftroy the increafe which ignition had 
produced in their bulk, and bring them back to 
their original dimenfions ; after this period, moft 
of them diminifhed pretty regularly, and uni- 
formly with the old, being nearly fo many de- 
grees behind it, in all the fuccecding ftages pf 
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heat, as they required to bring them back from 
the enlarged ftate. 

I have mentioned alfo, in my former paper, 
that a quantity of air is extricated from tke clay, 
moft rapidly at the period in which the augmen- 
tation of bulk takes place; and that the aug- 
mentation was probably owing to this air forcing 
the particles of the clay a little afunder, previous 
to the inftant of its efcape. It was therefore pre- 
fumed, that the greater extenfion of thefe new 
clays might be owing, either to a greater quan- 
tity, or ftronger adhelion, of this combined air ; 
and, as clay kept moift for a length of time, in 
certain circumftances, undergoes a procefs fecm- 
ingly analogous to fermentation, it was hoped 
that, by fuch a procefs, part of its combined air 
might be detached. 

But experiments made on this idea have pro- 
ved, that thefe clays, kept moift for a twelve- 
monfh, — kept for a conliderable length of time 
in a heat juft below vifible rednefs,—r boiled in 
water for many hours^ — ^alternately and repeat- 
edly moiftened and dried, — fuffer no alteration 
in their thermometric properties, and continue 
to differ from the ftandard clay, juft as much as 
they did at firft. 

Some of thefe new clays differed from the old 
in a property ftill more eflential, and by which I 
was much more difconcerted ; for, though they 

continued 
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tbntinued dlmininiing t(^ith tolerable regularity^ 
keeping only fome degrees behind it, up to a 
certain period of heat, about that in which Cad- 
•iron melts ; yet many of the pieces, iifged with 
a heat known to be greatet than that, were found 
not to be diminifhed fo much as thofe which had 
fufTered only that lower heat. Farther e^tperi- 
ments (hewed, that after dimibifhiilg to a cer- 
tain point, they begin^ upon an increafe of the 
heat beyond that point, to fwell again i and, a$ 
this effedl is conftabt in certain clays, and begins 
earlieft in thofe that are moft vitrefcible, and as 
days are found to fwell upon the approach of vi« 
trification, I look upon this fecond enlargement 
of bulk, however inconfiderable^ as a fure iiidi^ 
cation of the clay or compolition having gone 
beyond the true porcelain ftate, and of a difpo-^ 
fition taking place towards vitrificbtion; which 
ftage is always, fo far 2A my experience reaches^ 
attended with a new extrication of air ; and^ in 
ibme inftances, this air being unable to niake its. 
efcape from the tenacious mafs that envelopes it, 
the burnt clay is thereby fo much encreafed m 
bulk as to fwim on water, like very light wood. 
Hie degree of heat, therefore, at which this en- 
largement begins, may be coniidered as a crite-^ 
rion of the degree of vitrefcibility of the compo-^ 
fition ; ^ich points out a new ufe of this ther- 
mometer, enablbg us to afcertaiQ the degree of 
\oh. DL U u vitrefcibilitj 
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vilrefiibUity of bodies that cannot aAually be vi- 
trified by any fires which our furnaces arc capa- 
ble of producing. 

All my refearches among the natural clays 
proving fruitlefs, and the experiments having 
fhcwn, that all thofe which could fufRciently re- 
fill vitrification diminillied too little in the fire, 
I endeavoured to find a body poffefled of the op- 
pofitc property, that is, diminifliing too much, 
and, by a mixture of thefe two, to produce the 
medium diminution required. As I could not find 
any natural fubftance poffefled of that property, 
which would not at the fame time render the 
compound too vitrefcible, I was obliged to have 
recourfe to fome artificial preparation ; and, as the 
earth of alum is the pure argillaceous .earth, to 
which all clays owe their property of diminution 
in the fire, poffeflSng that property in a greater 
or lefs degree, according to the quantity of alum- 
earth in their compofition, I mixed fome of this 
cartht with the clay, and found it to anfwer my 
wifhes completely, both in procuring the neccf- 
fary degree of diminution, and increafing its un- 
vitrefcibility. So little is this compound difpofed 
to vitrification, that the greateft heat I could 
give it, that of 160*', did not even bring it to a 
porcelain texture, but left: it fl:ill bibulous ; and, 
as it does not arrive at the porcelain ftate, in this 
fire, there can be no danger of its approaching 

too 
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too near to the vitrefcenty in any heat that we can 
produce in a furnace. 

In order to obtain the cxaft medium required, 
I took one of the beft of the clays I had procured 
from Cornwall, and mixed it with different pro- 
portions of the alum-earth, till the compolitiori 
was found, on repeated trials, to agree with the 
original in all degrees of heat. This coincidence 
was not indeed eflential ; but, as many degrees of 
heat were already before the public, meafured by 
thermometer-pieces made of the firft clay, and as 
the correfpondence of the firft with Fahrenheit's 
fcale had likcwife been in fome meafure afcer- 
tained, it was defirable that the fame degrees of 
heat fhould continue to be cxprefled by the fame 
numbers. 

The alum-earth is prepared for this purpofe by 
diffolving the alum in water, precipitating with a 
folution of fixed alkali, and waftiing the earth re- 
peatedly, with large quantities of boiling water. 
When the earth has fettled, the water above it is 
let off by cocks in the fides of the hogfteads ; 
and, when the vefiTcls are filled up with frefti wa- 
ter, care is taken to ftir up the earth from the 
bottom, and mix it thoroughly with the liquor. I 
find it moft convenient to ufe the earth undried, 
in its gelatinous ftatc, as, in this Hate, it unites 
eafily and perfedlly with the clay ; whereas, when 
the alun;-earth has concreted into dry maffes, 
Uu a great 
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great labqur is necdfaxy to mix them uniformly 
together. 

I have tried fevcral different parcels of Englifh 
alum, froni the fame and frpm different manu- 
flpuSlories, and found no material difference in the 
quantity of earth it contains *• Nor indeed 
would it be of ^ny confequence, if there •was a 
difference in this refpecft ; as tjie proportion of 
alum-earth ncceflary for different clays, and even 
for different parcels of the fame clay, can only 
\>t afcertained by repeated trials, adding fuccef- 
five qu^tities of the earth till the defired effedk 
is foujid to be produced. Ten hundred weight 
pf the Cornwall porcelain-clay which I hav? now 
in ufe, required all the e^arth that was afforded |>y 
five hundred weight of alum. 

It is material in this place to pbferve, that the 
^arth of ^um 15 extremely tenacious of waiter, in» 
fomuch that, though apparcndy dry, the wa- 
ter and air amount to near a^ much 4s tl^e pure 
earth, and are not tp bp cpfnp|etely driven put, 

* A difiifrcnce in the quantity pf earth ipay arife from dif- 
ferent proportions of Glauber's fal^ and vi^riolated ranar, of 
^hkh I have fpand quantities very confiderablep hut nearly 
^ike^ in all the En^^liih alum I have exafntned. Thcf<; &lts arcs 
duobLlcfs formed ))y the kelp a(h^ tnployed iii the preparation 
of the alqm. They are difcoTertrd hy calcining the dried 
alii'ii ^ith charcoal^powder* imhieh decompofes the aluai onlj. 
leaTing the two 6ther falts intermixed with the alnin-eartii, 
^hcBfe ikey may be cxtiaAed h|y Mtcr. 
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without a fiiU red beat. When divided by tho 
odin'ature of other earthy bodies^ it parts with ita 
^xracer cafier indeed than before ; but a mbcture 
containing fo much of it as the thermometric 
compofition does, is iar more retentive of water 
than common clay, and requires to be kepi for 
ibme time in a heat equal to that of boiling, wa- 
ter, before it is to be confidered as dry, that is^ 
before the adjuihnelit of the pieces in the gage» 
If they are adjulled when only apparently dry, or 
of fuch a degree of drynefs as they can be 
brought to by a heat that the hand can bear, the 
heat of boiling water will diminilh them two org 
three degreeis ; and, the greateft part of what they 
have thus been deprived of, they gradually reco- 
ver again on being expofed to the atmpfphere, fo 
that the adjuftment muft be made immediately 
lafter the boiling heat. 

By the fame expedient to which I have thus 
been obliged to have recourfe, for procuring to 
the porcelain-clay of Cornwall the ilandard de- 
griep of diminution and reiiftance to fire, the 
fan^e qi|alities inay probably be communicated to 
jmy other clay that is tolcrij^ly pure from calca- 
reous earth and iron ; fo that the thermometer 
clay is no longer to be confidered as the produce 
pf any particular fpot, (which was the principal / 

inconvenience originally imagined to attend it,) ^ 

l)Ut may be procured and prepared in all parts of 

tlie 
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fhc world, \vherc good common clay and alum 
are to be found % and correfpondent thermometers 
may confequently be conftrudled, without any 
ftandard to copy from. For, if a converging 
canal be formed, of any convenient length, with 
the Widths at the two ends in the proportion of 5 
to 3, with the fides perfeftly ftraight, and di- 
vided into 240 equal parts, numbering the divi- 
fions from the wider end*; and, if a clay be 
obtained of fuch quality that, when formed, in 
the manner already mentioned, into pieces of 
fuch fi^ie as. to enter to o in the gage or canal « 
^Ijefe pieces (hall juft begin to diminifli, or go a 
fittle farther in the canal, by a heat viiibly red ; 
go to 27, by the heat in which copper melts ; 
to about 90, by the welding heat of iron ; to about 
160, by the greateft heat than can be produced 
with coaked pit-coal, in a well-conftrutfted com- 
mon air-furnace, about eight inches fquare, ftill 
continuing bibulous, fo as to flick to the tongue ;' 
fuch gages, and pieces of fuch clay, fo adjufted, 
will always compofe correfpondent thermometers. 
• Having mentioned occalionally feveral alter- 
nate periods of dilat2i|ion and contraction in clay, 
it may be proper to ftate, and bring into one view, 

* Or the divilioDs on the fide may be continued to joo; 
avd, iu that cafe, ioflead of the widths of the two ends beiog 
in proportion to the odd numbers 5 and 3^ the one will be jull 
double 10 the other. 
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the whole fucccflion of changes which Ihave obr 
ferved in this curious material ; as otherwife they 
might create feme confufion in the minds of thofe 
who have not had occafion to think attentively 
on this fubjedl, and lead them to alk, how a body 
fo variable, and liable to fuch opposite changes 
from different degrees of heat, can yet be a juft 
meafure of thofe degrees. 

The changes which take place in all the natu- 
ral clays that have come under my examinatioD^ 
are fix^ 

1. The firft is, the Jbrinking of the moift clay, 
in drying, from the mere lofs of its water. The 
purer the clay is, the more water it requires to 
foften it, and the more it diminifhes in bulk, by 
the lofs of that water. 

2. The dry clay, gradually heated, prefcrves 
its bulk unvaried, up to the approach of ignition. 
At this period, it is enlarged a little ; probably, as 
already obferved, from its combined air endea- 
vouring to efcape. 

3. When this air has made its efcape, the clay 
begins to diminilh, or to lo/e the bulk it bad before 
acquired \ and returns back, fooner or later, to thp 
fame dimenfions which it was of when dry. It is 
at this point, that the thermometric diminution 
commences. 

4. From this point, the clay continues to rfrwi- 
nijb more and more, in proportion as the heat is 

4 encreafed. 
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cncreafcd. This 1 call the thermmetric ^age^ tit 
diminution ; it is of greater or lefs extent, termi- 
nating at different periods of heat, according tor 
the nature of the clay. In the ftandard ther-* 
mometer clay, it commences with vifible ignition, 
and continues to (and doubtlefs far beyond) die 
extreme heats of our furnaces ; an interval con- 
fifiing of 160 degrees of the fcale. In others^ it 
begins 4, 6, and in fome even 15, of thofe dcgrcef 
later^ and terminates alfo much fooner : and in 
fome. its whole extent is not above ao of the fame 
degrees. Throughout the greateft part of this 
fiage, the clays are found to retain their property 
of flicking to .the tongue and imbibing water : 
between this bibubus ftate and the vitrrfcenty there 
is an intermediate one, diftinguifhed by the name 
of porcelain ; and, to the higher term of this 
porcelain ftate, the ftage of thermometric dimi- 
nution feems to continue. 

5. When the clay has paflcd the porcdain 
ftate, it begins to be enlarged again ; a fymptom 
of the vitrefcent ftage being commenced ; and in 
tlii« period it fwells more or lefs, according to the 
jftature of its compofition. 

6: By farther heat, the fwelled mafs, becoming 
Ikiid, fubfides ; is converted into glafs or ftag ; 
and contraded into lefs volume than the clay occu- 
pied in any of its preceding ftates* 

it 
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It is plain, therefore, that clay can be a mca- 
fure of heat no farther than from ignition, or that 
point beyond ignition where the third ftage ter* 
minates, to the beginning of the vitrcfcent ftage ; 
and that, as the three firft changes are completely 
paffeci before the clay is applied to thermometric 
purpofes, being ftriftly no other than preparatory 
. proceffcs, the thermometer-pieces, whatever ctay 
they may be made of, (provided it is fufficiently 
unvitrefcible,) are to be confidered as pofleffing 
only the fourth ftage. But a Angular property of 
the compofitiott of clay and alum-earth remains to 
be mentioned, viz. that it has really no other 
than this one ftage :, it fufFers no enlargement of 
its bulk at ignition, or in any other period, but 
proceeds in one iminterrupted courfc of diminu- 
tion, from the foft ftate in which the pieces are 
formed, up to the extreme fires of our furnaces. 
Though the diminution, however, is uninter- 
rupted, it is at the fame time fo inconfiderable 
at the beginning, from the heat of boiling water 
(at which the pieces are adjufted) up to ignition, 
that the fame point of vifible rednefs is taken for 
the commencement of the fcale, in this, as in 
the original clay, without any fenfible error, or 
variation in their progrefs. 

I am inclined to believe, though experiments 
have not yet enabled me to fpeak with certainty 
on this point, that the fame caufe which enlarges 
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the natural clays y on their firft expofurc to the fir^ 
operates alfo in this compofition, but in a much 
lower degree ; and that, while the natural clays 
have their whole mafs diftended by the efforts of 
the air in forcing its paflage, the cotnpojition is 
only reftrained in its diminution, or prevented 
from diminilhing fo faff as it otherwife would do, 
and as rt is found to do in the fubfequent part of 
Its courfe, after the air has efcaped from it. 

As the compofition of clay and alum-earth is 
far more tenacious of water than the clay itfelf, 
and was found, after being dried by the heat of 
boiling water, to yield, by diftillation in a re- 
tort, above three times as much aqueous fluid as 
the original thermometric clay did, it feems pro- 
bable, that a part of this water, retained to the 
approach of ignition, and in a ftate of chemical 
combination, may facilitate the paffage of the 
air ; ferving as a vehicle to convey it off, through 
interftices not permeable to air alone, and confe- 
quently enabling it to efcape, without doing that 
violence to the mafs which the natural clays fuf- 
tain from the expullion of their air after the wa- 
ter has been detached from it; for the experi- 
ments of Dr. Prieftly have fhewn, that veffels, 
even of burnt clay, are permeable to air, when 
they have imbibed water into their fubftance^ 
though not at all fo in a dry ftate. 

XLIL 
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XLII. Obfervations m tbt ConJlruQion of Sbifu 
By Sir Gbokge Shee^ Bars. M. R. t A. 

From the Transactions of the Royal Ieish 
Academy. 

I WAS firft led to fufpe<ft that the conftruftioa 
of fhips built in Europe admitted of improve-* 
ment, by obferving, that veffeU employed on the 
river Ganges, and on different coafts of India, 
carried great burdens, in proportion to their di- 
menfions; and, on examining them, I found 
.that, however widely they differed from each 
other in appearance, great expanlion was com- 
mon to them all. The veffels of the Ganges, it 
is true, being conftrufted to move at times in 
Ihallow water, were not, I found, well calculated 
to fail near the wind ; but this defedl I knew 
could be remedied ; and it was fufficient for my 
purpole to afcertain the faft, that, when heavily 
laden, they could be moved with greater velocity 
than veffels,on the European conftrucSlion, of the 
fame burden, could be by an equal impulfe, with 
ballaft only on board. 
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The opinion I had thus formed was ftrength- 
ened, in the courfe of a voyage I miuie from Ben- 
gal to England. Obf€f¥i iig4:liftt the Rodney, a 
company's fliip, which I was on board of, ap- 
peared longer, and failed fafter, than other In- 
•dfamen, f made enquiry as to her conftrudion; 
and was informed that, on laying her keel, fhe 
had been intended for a ihip of much more con- 
liderable b,urdep, but that, owing to a temporarf 
fcarcity of timber, all her dimenfions had been 
abridged, except that her length was fuiFered to 
remain, and confequently to exceed, by fame 
feet, the lifual proportion. On Qur arrival ivl the 
channel, T^ith the wind about a point bcfpre the 
beam^ we overtook a fleet of Weft Indiam^ii, and 
we out-failed them with fiich facility, th^t they 
might almoft have been fuppofed water -logged. 
• Thefe obfervations, with many others, led me 
to bcftow more attention than I had before paid, 
to an examination of the mechanical principles 
applied to the building of (hips ; and, the more I 
fcxtended my enquiries, the more I was con- 
vinced that their conftruftion was defed^ive. 
Had, however, my conclufions not been ftrength- 
ened by previous obfervation, I Ihould not have 
thought them ivorthy attention ; for I am myfelf 
fo much an Iniidel in theoretic fyftems in gene- 
ral, that I offer coniiderable violence to my niind 
whenever I fubfcribe to their trutli, unlefs. con- 
firmed 
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firmed by fomething like experimental proof; 
and I Should not therefore expeft from othettL 
piuch attention to remarks merely theoretic. 

A glaring defcft in Ihips employed in tranf- 
porting merchandize is^ that they draw too much 
water, or are conftruAcd too deep. It is well 
known that every floating body propelled, mufl;, 
in its progrefs, difplace a body of water equal 
in weight to itfelf, and equal in bulk to the part 
lituated below the furface ; aAd that this opera* 
tion muft be repeated, as often as the body 
moved advances a diftance equal to its own 
length. Now, as the line of leaft refiftance from 
the water difplaced is upwards, it follows, that the 
force neceflary for its removal muft be great, in 
proportion to the diftance of any part of it from 
the furface; and hence arifes the facility with 
which veflels drawing little water are moved, 
even when the burden they carry is conliderable. 

Another defeft in merchant veflels is, that 
they are too Ihort. The progrefs of a (hip that 
wants length is impeded by perpetual afcent and 
defcent, everi in water but moderately agitated ; 
while one that has it proceeds with little more 
than direA motion. But this is riot the only ob- 
jeiftion to want of length. The tendency of the 
upper fails of a fliip is, not only to propel hori* 
zontally, but in a very confiderable degree to 
prefs down the head and elevate the ftern, as will 

appear 
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appear evident, when it is coniidered that the 
maft Ts'afted upon as a lever ; the upper deck Is 
the fulcrum, and the parts above and below it 
the two arms. Now the aftion of the wind that 
fills the upper fails is nearly upon the point of 
the long arm, and the degree of refiftance to the 
deprelEng force fo caufed, is determined .by the 
length of the line from one extreme horizontal 
point of the fhip to the other ; when therefore 
this line is fliort, in proportion to the height of 
of maft, the cfFe6l is not only evident in a high 
or ripling fea, with the wind fair and ftrong, but, 
wea in fmooth water, the veflel, particularly if 
fmall, proceeds with evident deviation from the 
horizontal pofition which her hull is intended to 
preferve, as well when in motion as at anchor ; 
and, by this means, the points of direft refift- 
ance are multiplied, as the height of the frothy 
wave at the bows of fuch veffels in their progrefs, 
or the difproportion of that wave to their velo- 
city, fhape, and lize, evidently fliews. 

A third defe(5>. not lefs ftriking than thefc, 
is that the veflets J mention are too narrow. A 
few feet of length add little to the lize of fhips, as 
to burden, but a fingle foot in breadth increafes 
prodigioufly their capacity to fuftain weight. 
The fhape of merchant veffels in general may 
be faid, from its tendency, to refcmble an ex- 
tended wedge, perpendicularly placed ; every ton 

additional 
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additional weight preflcs them down conli4erably, 
and, from the praftice of overloading them, in 
order to proportion their burden to their failing, 
charges, and original coft, they commonly pro- 
ceed on a vopgc almoft buried in the water. To 
this circumftance alone, the lofs of numbers of 
them may be afcribed ; for a captain muft be po- 
fitive that the danger is exceffive, before he can 
hold himfelf juftified in attempting to lighten the 
fhip ; and, in iituations tlie mod perilous, this is 
often found imprafticable. 

The remedy for thefe defefts is eafily ftated, 
but the pradlicabillty of applying it requires ex- 
planation ; as inveterate prejudices in the minds 
of fhip-builders are to be oppofed, and ftrong 
prepoffeffions, in the minds even of men of fci- 
ence, who have tliought mechanics deferving 
their attention, to be combated. 

To give Ihips great horizontal expanfion, in 
proportion to their depth, which I conceive ef- 
fential to the perfcftion of their fgrm, the con- 
ftrudlion of their hulls, in other refpefts, muft 
undergo a change. The bow and the fides are, or 
rather ought to be, conftruded upon principles 
direAly oppofite. The one is to break through 
the water ; the other to refift all force that gives 
the body of the veflel a difpofition to lee-way. 
The perfeftion of the former is, to have as few 
p(Hnts of dire<9: refiftance as poflible ; that of the 

latter. 
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latter, it would feetn, to prefent as mtoy ; muft 
it not then, to an unprejudiced obferver, appear 
extraordinary, that both parts fhould be com- 
pofed of fegments of circles ; fcarcely a fuper- 
ficial fquarc foot of the largeft fhip's fide, be- 
low the water-niark, lying perpendiclilar to hori- 
zontal preflure ? The keel, in fadt, with focnc 
fmall extent of plain immediately above if, fpring- 
ing from the bottom, are truftcd to for refiftance ; 
but thefe are, in mpft cafe^, infuificifnt; few 
veflels, except frigates, and others of extraordi- 
nary length, being foimd to fail well upon ^ 
wind. 

An argument, univerfally ufed by feamen and 
fhip-builders, in fupport of the prefent conftruc- 
tion as to depth, is, that what they technically 
call ^^ a gripe of the water below the power of 
the furge" is cflential in preventing vefTels from 
being driven to leeward. As this argument ftrikes 
diredtly at the root of any improved fyfterii 
founded on expanfion, it is neceflary that it 
ihould not remain uhanfwered. 

A gripe below the influence of the furge, if it 
means any thing, implies refiftance to the' force of 
waves beating againft a fliip's fide. Now, fup- 
pofing this refiftance poflible, the firft high fea 
that ihould ftrike her on the beam, in a gale of 
wind, would inevitably either overfet or deftroy 
her, by foi:cing in her fide ; the fecurity therefore 
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of fliips, in numberlefs cafes that conftantly oc- 
cur, depends on their yielding to the force of the 
waves. Admitting, however, for argument fake, 
that, in ftorms, the dexterity of feamen may pre- • 
vent 'a Ihip from being expofed to the violence of 
the fca upon her broadfidc, let us fee how, in 
moderate weather, the deep gripe can operate. 

Waves, I believe, are not thought to run very 
high, when they rife from fix to ten feet above 
the water-level, that is,, from twelve to twenty 
above the trough of the fea ; there are few fhips 
whofe draught of water exceeds twenty ; is it not 
evident then, that veflels, through all gradations 
of fize, even on their prefent cpnftruftion, are 
in general completely expofed to the power of 
the furge. 

But, as experiment fuperfedes arguments, any 
perfon in whofe mind doubt exifts upoq this fub- 
je6k, may fatisfy himfelf by viewing a fmall cut- 
ter, when failing upon a wind, in company with, 
large ' fliips ; or 'by obferving a wherry, which 
draws ftill lefs water, working to windward : nay, 
even a Ihip's long-boat, the moil flat of all fei 
veflels, may ferve to convince him, that he may 
difmifs thofe doubts, without running much rilk 
of falling into error, and fatisfy him that, pro- 
vided a veflTel have hold of the water proportionate 
to her fizc^it is of little moment whether the gripe 
be near to, or renaote from, the furface, 

TO BE CONCLUDED IN OUR NEXT. 
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XLIIL Concbifan of M. Tl llkt's ExpmmaUs and 
Observations an the EffeSl produced by ndxin^ Tjn 
wiib Gold. 

(Prom Page aSa.) 

The ingot I obtained from this fuiion, bad 
fcarcely loft any thing of the weight of the' two 
metals I had employed ; a circumftancc which 
ferved to prove, that the tin had completely ia-^ 
corporatcd with the four ounces of gold with 
which I had mixed it* But, when I attempted 
to bend the ingot, wliich was about fix inches in 
length, and pot above two or three lines in thick- 
ncfs, I remarked that, contrary to the ufual nzm 
turc of gold of tv^cnty-two carats, it was rigid, 
and would have -required a pretty coufiderable 
effort to bend it and ftrengthen it again, in thp 
manner which might have been eafily done, \{ 
there had been no tin in its compofition. I in> 
mediately faw that this harflmefs intimated a di^ • 
minution of its ductility, and that the introdu^ion 
of a fubftajice which vvias foicign to the ^old^ and 
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0/ a nature incapable of maintaining i^s cohelion» 
was the caufe of this defedl in flexibility ; which 
defedi could only be attributed to the tin^ be-^ 
caufe copper alone, when mixed with fine gold» 
(though it gives thi gold a degree of hardnefs 
and confidence which it does not naturally pdf« 
iefs,) takes from it fcarcely any of its duc- 
tility. 

After this firft obfervation of the ftate of the 
ingot I had obtained from my experiment, I pro- 
ceeded to a more decifive trial, viz. that of forging 
the ingot, and examining what would happen to 
it when beat with the hammer, and particukriy 
with the fharp part of it, in fuch a manner that 
the metal might be extended, and by that means 
undergo the ftrongeft trial. I did not obferve 
*rfiat by this operation (which was continued un- 
til the ingot was reduced to about two thirds of 
its original thicknefs) the edges of the bar Were 
3t all cracked, or that it yet ihewed any great 
Hgns of brittlenefs \ but, as I feared that this ac- 
cident would happen, if I continued to hamftier 
it for a longer time, I cut off that part of the 
bar which I had beat out with the edge of the 
hammer, and afterwards placed it between lighted 
charcoal, in order that, by being moderately an- 
nealed, it might be reftoted to the degree of 
malleability it poiTefled before it had been ham- 

d^ered. 
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But, when I went to take it out of the firU^ 
where it had undergone no greater degree of heat 
than that of a cherry-red, I found it divided lon- 
gitudinally into two pieces. After letting them 
cool, I hammered them again. They were ex- 
tended with tplerable eafe, but with fome cracks 
at the edges, I was not fatisfied as to what I 
had'farther to expedl, and therefore annealed only, 
one of the two pieces I had twice hamtiicred, and 
kept tlie other piece in its hardened ftate^ in 
order to pafs it, in thalt ftate, through the rollers. 
The piece I annealed, which might be about the 
thicknefs of a fliilling, broke in the fire, thoqgh 
the heat was very moderate ; it alfo bent and 
twifted itfelf, in fuch a way as to Ihew that it 
was ftrongly contracted in various dircftions, and 
feemed inclined to break and divide itfclf into 
fmall pieces, fimilar to thofe which were already 
feparated from it. 

This circiimftance led me to fufpeft, that the 
aflies upon which I had anneal.ed the plate of 
gold which had broke in pieces, might contain, 
fomc portions of it, and I was not miftaken ; for 
I obtained from tfiefe aihes, by carefully wafliing. 
them, three or four fn^all pieces of the plate, 
which the live coals with which it was covered 
had concealed from my fight* 

I have already faid, that I referved one of the . 
two pieces of that portion of tlie. ingot which I. 
4 had 
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hdd forged a fecond time, and that I had kept it 
in the hardened ftate in which it came from un-^ 
der the hammer. I could not doubt, after the 
effedl I have juft related, that by attempting to 
anneal this piece, before I flattened it, I fliould 
meet with the fame accident I had juil V^itneiTed, 
that is to fay, that it would break as fpon as it 
became red-hot, however careful I might be to 
expofe it only to a mgderate fire. 

I therefore determined to extend it ftill far- 
Ahtty by paffing it between the rollers, and to 
flattea it vei^ gradually, that the fracture, if any 
ihould happen, might be owin^ chiefly to the 
harflmefs of the metal, and not to its being made 
to undei^o a violent compreflSon. 

By thefc precautions, I contrived, notwithftand- 
ing the harflmefs of the metal, to extend the 
piece to double its length, and to reduce it to' 
the thicknefs of ftifF paper. It is however true, 
that the fides of the plate were cracked all along, 
fo as very much to refemble the teeth of a faw. 
But this circumftance will not be thought fur- 
prifing, v/iih refpe6l to gold, which, though al- 
loyed only with copper, has not, whatever may 
be the^caufe thereof, its ufual dudlility, particu- 
larly when we endeavour to reduce it very thin, 
without annealing it repe^edly, as the metal 
grows hard. 

It 
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tt might be fuppofed, by rcfleAin^ upon \ht 
experiment I luve juft related^ that the breaking 
of the gold plate$ perhaps arofe from the two 
metals having been imperfedily fufed^ or from 
their having been unequally mixed ^ and it ap- 
peared td me that^ in confequence of this idea^ 
which might not be ill-founded, it would be pro* 
per to melt the ingot again, with all the jnects 
which were broken from it, and to take particu^^ 
lar care that, after being well mixed together, it 
fhould be in complete fufion when poured out# 
As foon as the metal was completely fiifed, I 
threw a fmall q^mtity of calcined borax upon it, 
that the furface might be cleared, and that all 
foreign matter might be carried to tlic fides. The 
uie of this quantity of borax, could produce no 
other cflfeft than a greater degree of foftnefs in 
the metal, and confequently le& riik that it 
would break, when it ihould be extended under 
thp hammer. 

All the precautions I took in melting this in- 
jgot were ufelefs. When I forged one of the ends^ 
it was, like the former, lengthened very eafily, 
without any perceptible crack; but, whcrn thia 
end of the ingot was afterwards reduced very 
thin, and expc^ed to the annealing heat, it broke 
into leveral pieces, the longeft of which was fa 
twifted, that I have no doubt that it. would alio 
' ' have 
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JiaVe broke^ if the heat had been more ftrpng, or 
longer continued* 

Although the experiment of which I have juft 
given the refult, and in which one part of tin 
was mixed with twenty-four parts of gold of 
twenty-two carats, might fairly be confidered as 
fufficient proof that this alloy deprives gold of a 
great part of its du6liiity, and expofes it^ in an*- 
nealing, to an accident Which artifts would hardlj 
be able to avoid, on account of their being 
obliged to anneal continually the goid upon 
which they work, in order to reflore to it that 
malleability which it has loft under the hammer ; 
neverthelefs, however unwilling I might be to de- 
prive the gold of its duftility, which could only 
b^ reftored to it by a freih parting procefs, I 
thought I ought to repeat the experiment with 
gold of twenty-four carats, and in fuch quan- 
tity that iBy experiment might be compared with 
that macfe by Mr. Alchorne, from which priii^ 
(ripally he dr^w his conclufion. 

I therefore, in this new experiment, made xdSt 
of fix ounces of fine gold, and two^r^j of tin» 
Tlic firft mentioned metal was divided into a' 
great number of pieces, and I inclofed the two 
gros of tin in two leaves, formed of a part of the 
iix ounces of gold, which were fo thin and fo 
flexible, after being annealed, that they com- 
pletely enveloped the two ^ros of tin. After 
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putting a ♦part of tie gold at' the bottom of a 
foiall crucible, I placed the tin, wrapped in the 
gold leaves, upon it ; over which I put the re- 
maining pirt of the gold. ^ ^ 

When the whole of the two metals was in 
complete fulion, and had been well mixed, I 
poured the matter haftily int© the fame ingot- 
paould I had before ufed ; and I obtained an in- 
got which was a little longer, and cleaner, than 
the two former ones. 

As foon as, it was cold, I forged. one of the 
ends, with the edge of the hammer. It was 
lengthened, without any appearance of a crack ; 
and, when it was reduced to about the thicknefs 
of a line, I cut it off, that I might treat it fepa- 
rately. After moderate annealing,. it was ftill enr 
tire; and, excepting a few cracks, it pafled 
through the rollers without breaking. But, as I 
was fearful that it might break, on account of its 
liarflmefs, if I continued to flatten it, I ilightly 
annealed it once more. It had hardly ^acquired, 
between the charcoal, the red colour of a cherry, 
before it broke into five or fix pieces; fome of 
which were flightly bent or'twIfl:ed; others were 
quite flat, as they came from the rollers. Amongft 
the annealed pieces belonging to that end of the 
ingot which I was at work upon^ there' was one 
rather long, which was only a little twifted, 
and whicJi I undertook to laminate afrefh ; re- 
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folving to reduce it very thin, without annealing 
it at all. It acquired at leaft double its firft length 
without breaking, and, although the two edges 
of this plate were cracked, the principal part or 
body was entire : it was elaftic, and, might have 
been fuppofed to have been formed out of an in- 
got of common gold, in which no tin was con- 
tained, but which did not pofTefs its ufual duc- 
tility, 
. It refults from the experiments I have juft /e- * . _ 
. lated, that if a fmall quantity of tin, even of the 
pureft kind, is added to gold, whether fine or 
alloyed, and the two metals are perfcdtly fufed 
together, the gold,- in confequence of this mix- 
ture, acquires a certain degree of harfhnefs and 
rigidity, and lofes fomewhat of the colour by 
which it is diftinguifiied. It may indeed, by 
proper management, be extended, to a certain de- 
gree, under the hamiper, or (which is preferable) 
between the rollers ;• but, as it cannot bear an- 
nealing, without great rifk of breaking, it lofes, 
by this defeft, the great advantage it ojherwifc 
pofleifes, of being reftored, after it has been ^ 
hardened, to its original ftate of dudlility. It is 
only by means of great care in the ufe of the 
hammer, and by frequent annealings that the 
artifts who work in gold and filver, contrive to 
finifh and pcrfeft their works without cracks, or 
without being obliged to have rccourfe to the ufe 
Vol. IX» Z z of 
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of folder, to repair thpfe defects which cxccflive 
hardnefs from hammering would be apt to occa« 
^on. Hpw careful therefore ought goldfmiths 
and jewcjUers to be, to prevent tin from be- 
ing brought into their workftiops, and tQ avoid 
uiing any kind of gold which appears liable to 
break, or even to^twift, while annealing. The 
expence of refining fuch gold, would be an 
objeft of lefs confequence to them, than the 
additional time which would be confumed in 
managing gold adulterated with tin; if indeed 
they did ultimately fucceed in working it, a^d 
were not forced, after a great, deal of trouble, 
to abandon a piece of work they had nearly 
finilhed. 

I have no doubt that Mr. /Uchorne, if he had 
extended his fexperiments, or had conftdcred theni 
relatively to the work of goldfmiths, jewellers^ 
&c. who are obliged frequently to pafs through 
the fire tl^ofe pieces whicl^ they have to work 
upon and &fhion in various manners, I do not 
doubt, I fay, that Mr. Alchorne would then have 
informed fuch artifts, of the accidents to which 
* gold alloyed with tin is liable, during the opera- 
tion of annealing. He found that this mixture 
poffeffed a fort of dudtility, and did not fuppofc 
it could be taken away by means of fire, which, 
on the contrary, in general, refiiores to metals 
their natural duftility, and renders thena eafy to 

work. 
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The opinion which has hitherto prevailed, re 
fpefting the danger which attends the mixture of 
a fmall quantity of tin, either with fine or al- 
Ibycd gold, appears therefore to' be very well 
founded. It would indeed have been very ex- 
traordinary, that futrh an opinion fhoiild have 
been eftablifhed without any foundation, when fo 
great a number of artifts have it in their power to • 
afcertain the truth of fuch a circumftance ; who 
Cannot help imniediately perceiving the harihnefs 
of the -gold upon which they work, and have 
every reafon' to induce them to fearch into the 
caufe thereof. 

This inftance, refpeftihg an idea generally 
adopted, and fupported by conftant fadls, and 
which moft artifts have taken for granted, without 
much enquiry into the matter, proves that we 
ought not to attack an eftablifhed opinion with- 
out great caution; particularly when that opinion, 
like the one here treated of, is not ih itfelf hurt- 
ful, and leads only to an exCefs of caution in 
working the moft precious of metals. 

Mr. Alchorne's experiments have long been 
recorded in the Philofophical Tranfa<5lions, and 
have thereby acquired a degree of authenticity 
which demands re^eft. My only view in re- 
peating them, and in giving an account of a ma- 
terial faft connected with them, but not men- 
tioned by that ikilful affayer, was to be ufeful to 
Z z 2 artifts. 
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artifts, and to give certainty to their operatioM. 
I truft I have cfFecfted this, by leaving them in 
poileffion of all thofe fears they have hitherto en- 
tertained, refpedling the mixture of tin with any 
kind of gold. 

Suppofing even that my experiments are not 
fo conclufive as they appear to be at firft, ftill 
no inconvenience can refult from them, except 
fome ufelefs trouble to thofe artitls who, relying 
upon my obfervations, think it right to foUow 
them. However fuperfluous they may feem, ar- 
tifts will do right to. pay attention to them, ra- 
ther than to work upon fuch gold as, from it* 
harfhnefs, they have reafon to fuppofe alloyed 
with tin, and confequently incapable to bear 
annealing. 

If it were allowable' to form any conjectures, re- 
fpe^ing the caufe of the frafture which takes 
place in plates of gold alloyed with tin, when 
they are annealed, it might be prcfumed, (as tin 
quickly enters into fufion; while gold requires a 
yery ftrong heat for that purpofe, and a pretty 
ftrong one to be thoroughly annealed,) that the 
parts of the tin, being mixed with thofe of the 
gold in a fort of proportional equality, tend to 
fcparate from it by a fpeedy fufion, and at a very 
low degree of heat ; that they remain without 
confiftence among thefe parts of the gold, while 
thcfc latter preferve all their folidity, which they 
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do aotloiib even doping the procef^ of ^nneaHng. 
it feems, therefore, that the p^rts of that pre- 
cious metal y when brought to a red he«t: be- 
tween the charcoal, having no longer the folidi 
connexion formed by the tin, ^nd having on the 
contrary a great number of (haall cavities, occu^ 
pied by particles of that metal in a fiate of fufioiv 
1911ft necefl^ly have a tendency to difunite; 
whereas, the fame accident does not happ^ in th€ 
pieces which have refifted annealing, and are 
flattened after being cooled; becaufe the pari^f 
cles of tin have acquired cpnliftence in cooluiE^ 
and have thereby recovered their forn^r ftate of 
union with the gold. ^ 

The accident here treated d does aot talce 
(dace in annealing a plate of gold alloyed with 
copper, for a reafon oppolite to that I have juft 
pointed out, namely* becaufe thefe two metal» 
require nearly the fame degree of heat for their 
fufion. Confcquently, as the cfFeA of thcL an- 
nealing heat is the fame upon the one as upon the 
other, thefe metals, during that operation, pre- 
ferve their ufual confiftence : indeed, they even 
prcferve it when the annealing heat is carried al- 
moft to the point of fiilion. 

In fupport of the opinion I have juft given, rc- 
fpe<5ling the traufe of the breaking of the gold 
plates, I may obferve, that when their furfaces 
are examined by a microfcope, a great number of 
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particles of tin, which appear to be difengaged 
Irom the pores of the gold, may be feen ; and 
that, if thefe plates are annealed lying upon a flat 
piece of iron, or of filver, they adhere to fuch 
piece fo ftrongly, by means of thofe particles 
of tin, that they cannot be feparated without 
difficulty; and, in feparating, they even bring 
off fome fmall portions of the metal on which 
they were laid to be annealed. 

I fhall conclude thefe details, into which I have 
been led by the fubjeA of my experiment, with 
€>bferving, that the plates of gold here treated 
of may be kept from breaking, by annealing 
them on a fmooth plate of metal, on which they 
are to remain till cold; whereas, when plactd 
between burning charcoal, they are fubjeA to 
twift and break, efpecially if they are kid hold 
of with tongs, in order to take them from be- 
tween the charcoal, while red-hot. 
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(Continued from Page 288.) 

JOHN Dickson, of Dockhead, in the county 
of Surrey, Engineer ; for a method of conftra6l- 
ing fteam engines, pumps, and other hydraulic 
machines. Dated July 14, 1798.^ , 

William Row, qf Newcaftle-upon-Tyne, 
Merchant; for a mineral lamp-black. Dated 
July 14, 1798. 

Richard Marlow, of the pariih of St Mar- 
garet, Weftminfter, Carpenter; for a. method of 
hanging a window-fa(h, and window- (hutter, with- 
out the appearance of lines and pullies, which are 
wholly concealed from the light Dated July 14, 

1798- 
William Dupb, of Hammerfmith, in the 

county of Middlefex, Gun-maker ; for a method 
of ^lanufadturing bars of a mixture of iron and 
fteel, proper for double-barrel gun-barrels. Dated 
July 23, 1798. 

William Dockbr, of Birmingham, in the 
county of Warwick^ Slate Merchant ; for a me- 
thod of making pipes or tubes of a folid block of 
fione. DatedAuguftj, z798. 
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Stefhen Hallapay,' of the parifh of St. 
Martin's in the Fields, in the county of MidcUc- 
fex ; for a new invention for the draught or mo- 
ving t/oi carriages of all defcriptions. . Dated 
Auguft3, 1798. 

Philip Chbll, Engineer, and Henrt Ni- 
chols, Builder, both of Birmingham, in the 
eounty of Warwick ; for a machine for lifting, 
raifing, and conveying boats, veffels, or other 
things, from an upper to a lower level, or from 
a lower to an upper level, on canals or rivers, to 
fete' water, and prevent tunnelling. Dated Au- 
gufta, 1798- 

John AsHLET, oflflington, in the county ' of 
Middlefex, Plumber; for a method of raifing 
water from wells, of any depth, upon a very 
fimple and permanent conftruclion. Dated Au- 
gtift7, 1798. 

Thomas Staton, of Caftle-ftreet, Park,. 
Southwark, in the county of Surrey, Machine- 
maker; for an apparatus for raifing beer, ale, 
wine, fpirits, oils, or any other liquids, from 
cellars, or other low places, to a higher or more, 
elevated fituation. Dated Augufl: 7,' 1798. 

John Cockran, of Paifley, in Scotland, 
Yarn-Merchant ; for a method of fpinning flax, 
hemp, and tow, by means of machinery wrought 
by water, and which may be wrought by fleam- 
engines, horfes, or any other power. * Dated 
Augiift 7, 1798. 
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XLV. Specification of the Patent granted to Mr. 
Joseph Bramah, of Piccadillyj in the County 
of MiddlefeXy Engineer i for his Invention of cer^ 
tain new Methods .of relaining, clarifyingj pre* 

, fervingy and drawing off^ all kinds of Liquors com-- 
monly ufed for the Beverage of Mankind^ more 
efpeciall^ thofe Liquors called Malt Liquors^ fucb 
as J Porter, Ale, Beer, fcfr. together with fundry 
improved Cajks, and hnplements, neceffary to givi 
bis Contrivance the full Effect. 

WITH THRBB PLATES. 
Dated O^ober 31, 1797. 

To all to whom thcfc prefents Ihall come, &c. 

Now KNOW YB, that in compliance with the faid 

provifo, I the faid Jofeph Bramah do hereby de- 
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clare, that my faid invention is dcfcribed as fol-j. 
lows ; that is to fay, I do not reft the merits or 
value of this invention on the precifc manner of 
performing the neceflary parts thereof, or, in 
other words, on the fpecific methods herein 
adopted, for producing the obje6ls of it ; for, as 
invention conlifts in thofe ^efforts of the mind 
which difcQver new objefts, and alfo the beft 
means of accomplifhing them, I hereby declare, 
that I appropriate both, as the bafis of my claim, 
and that to the full extent of their ufefulnefs, in 
any and every new application of them I may 
hereafter difcover, during the term expreffed in 
my patent. This appears to me reafonable, and 
the unalienable right of every inventor ; for, 
though the fubftance of invention is the birth of 
new obje<5ls, improved methods of obtaining 
thofe already known is ftlll invention. Thus, ob^ 
jecSts and the means by which they are affedled 
being diftindl parts in every invention, they muft 
certainly, according to the law of patents, be 
both of them the property of an inventor ; and, as 
it fometimes happens that the objedls of inven- 
tors prove abprtive, while the meaqs contrived to 
afcertain them are highly valuable, it is therefore 
I claim them both, as far as both are new. I 
Ihall accordingly hereunder, firft, declare in 
>vords, what the true obje6l or objt (^s of this inr 
vention are : then (hew, by drawings and refer-: 
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tnces, how the fame is to be performied, in the 
beft manlier. I am, in this uneXpcfrienced ftage of 
a gteat underta^cing, in judgment able to fug- 
geft ; and, iri the performance of the work, 
(fliould it fall to my lc5t,) I here afllire the pub- 
lic, who require this inftrument as their gua- 
rantee, that they fliall have the advantage of 
^vefy future improvement I -cati make, in the 
kneans of giving this my invention its full efFedl:. 
Now the objeils of this, my faid inverttten, are 
briefly as follow, 

Fii-ft. I propofe to preferve, and keep from 
ilatnefs and acidity, all kinds of liquors ufed for 
the beverage of men, during fuch time as the. 
faid liquors fhall be on tap, or drawing off out 
oi cafks, let the period for this operation be what 
it may, whether ddys, months, or years; and 
thus render unriecfeflary tl^e cuftom of putting 
liquors in bottles. 

Secondly. I ptopbfe rendering water, and all 
liquors, perfe6tly pellucid, and fre« from hetero- 
geneous matter, by an urged filtration, without 
the help of ifinglafs, or other chemical prepara- 
tion, commonly called finings. The advantages 
iind good effedts of fuch a performance, I need 
not ftate tg thofe who are acquainted with the 
organisation of the animal kingdom. 

Thirdly. I propofe, by a fimple dnd mechani- 
cal proccfs, to convey, and caufe all kind of li** 
A a a 2 quord 
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quors to flow fpontaneoufly, through fmall tube*, 
from the cellar, into any part of a houfe, above or 
below ftairs, at pleafure. By this means, the cellar- 
door may be always locked, and thus freed from 
the injurious circulation of either cold or heat, at 
all feafons of the year ; and, by this means alfo, 
adulteration, imbezzlement, private drunkennefs^ 
over-filling, and the various, other waftes in li- 
quors, to which all families are expofed, w;ll be 
wholly, avoided, and, in public-houfes, &c. infi- 
nite labour faved. That thefe are folid advan- 
tages, needs no argument to prove ; as the mafter 
of every family, and publicans efpecially, can 
tcftify the great neceffity there exiils for refor- 
mation in thefe matters. 

Fourthly. I propofe fecuring and drawing oflF 
all liquors, when occafion may require, by means 
of cocks conftftffted . on a new principle, and 
made to lock on my patent-plan, fo as ftot.to be 
opened by any but thofe who have permilSon. 
This will enajple every mailer (if he chufes) to 
draw, or witnefs the drawing, mixing, &c. of 
every drop of liquor he confumes. This, to pub- 
licans, &c. will certainly be a great acquifition, 
as the injury done them by carelefs drawing and 
mixing, &c. is very confiderable. 

Now, I declare, the four above mentioned pro- 
pofitions comprehend the principal objedls of 
my invention j and I propofe the following in- 

ftmments. 
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liniments, as part of the means of accompllfhing 
them, and on which the merits of the whole 
jointly depend, viz. 

Firft. A calk on a peculiar conftruftion, with 
an apparatus to ditto. 

Secondly. A pump, with fundry appurtc-* 
nances. 

Thirdly. A filtering-machine. 

Fourthly. A new-conftruAed vent-peg. 

Fifthly. Sundry tubes, and a method of mar 
king ^hem. 

Sixthly. Various cocks, to be ufed in this pro- 
cefs, and other hydraulic works, and their prin* 
, ciples of conftruiftion. ^ 

Laftly. The manner of fixing and organizing 
the whole apparatus. 

Thefe feveral points are fully fhewn, and made 
appear to every perfon of competent knowledge 
in thfefe arts, by the drawings and references 
hereunto annexed. I now again declare and af- 
firm, that this inftrument, whereby I guarantee 
the rererfionary benefits of this my invention to 
the public, as a price for the privileges given or 
intended to be given me, in his Majefty*s grant, 
does contain a true and unrefervcd development 
of the principal objefts of this my faid invention, 
without either over-rating or keeping back any 
part that has at this, moment occurred to my 
knowledge and underitanding ; and alfo contains 

a true 
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^ true defcription of every inftrument, matter^ 
. and tning, I purpofe to life arivi apply, in carrying 
the fame into full efFecft, both as to individual 
and coliedlive principle and conftruftion. And 
thefe I declare to be all of the beft kind, and 
Modified fof the purpofe in the beft manner I 
am, in this infant ftate of the undertaking, abid 
to dcvife, although, doiibtlefs, time aittd expe- 
rience may fubftitute various fecondary improve- 
ments with refpect to form and connedliori, which 
I again pledge myfelf to add, as I go along, for 
public good. But, at the fame time, I muft in- 
iift, that what is contained in this fpecificatiorl 
does fully and fufficicntly comprehend the true 
foundation, as well as the neceflary fabric, of 
this invention, and will be a competent guide to 
every pradtitioner, to the moft diftant periods 
of time. 

Having thus candidly and fairly difclofed and 
exemplified the whole fecret, both of my inten- 
tions and the manner of giving them maturity, I 
moft humbly hope that all courts and juries be- 
fore whom my cafe may come, will, in their wif- 
dora> and through the love of juftice, protedl 
and guarantee me, in fpite of let or quibble, 
during the term granted by his Majefty, in the 
lawful exercife of all the privileges and intereff 
allowed or meant to be allowed me, by the faid 
grant, a3 a reward for fuch labours as merit thia 
diftinftioji. In witnefs whereof, &c. 

The 
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The drawings hereuoto annexed are much 
piore profufc than is neceflary to explain the 
pature and deHgn of this invention *; but, in or- 
der to flicw how it may be ufefully applied and 
extended,..! think it proper to infert them, by 
way of elucidating the whole, and begin with the 
plans and fedlions colledtiveiy. 

Within the frame 1234 (See Plate XVI.) is 
comprehended the difpolition of the whole fcheme, 
in an organized ftate, extended to various kinds 
of liquors, and I truft it is fo clearly and diftindly 
laid down, that a Ihort explanation will be found 
Sufficient ; and, to be as concife as I can, I have 
put the fame letters of reference on the plan, 
fedlion, and elevation, of each particular part* 
As A, therefore, reprefent the plan and the fec- 
tion of a calk, which I call the drawing-ofFcalk, 
reprefented in a vault below the level of the cel- 
lar-floor. This calk may be of wood, or of other 
proper materials, and of any dimenfions in di- 
fimeter and altitude, agreeable to the magnitude 
of the work where adopted. It muft be made 
perfedlly fmooth and cylindrical on' thp ii^fidc, 

* In the original dra\yipgs, four ftorc-cafks, for different 

fbits of liquors, are reprefented. We have omitted two, 

in our plates^ in order to obtain more room } the nature of 

' ^he invention being as well lliewn by twp caiks as by a 

greater number. 
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by boring, or otherwife, limlla'r to the cylinder 
of a fteam-engine ; and muft have a bottom in it, 
as at B, of fufficient ftrength to fuftain the pref- 
fure of a column of liquor, of the fame bafe di- 
meniions, equal to the higheft altitude to which 
the faid liquor is meant at any time to be there- 
from conveyed. Into the upper end of this cy- 
linder muft be fitted the fliding-head or pifton C; 
which head or pifton muft be as ftrong at leaft as 
the bottom B, and muft be made water-tight, all 
round its circumference, with leather, or other 
foft materials, fimilar to die pifton of a pump or 
engine for railing water, &c. To the top of this 
pifton is joined the ftem or pifton rod D, of a 
length at leaft equa;! to the height of the calk or 
cylinder A, and ftout enough to perform the of- 
fice hereunder defcrlbed. On the 'top of this 
ftem D, is placed a wood box, guided and kept 
tipright by the fliding-frame F F ; which frame 
muft be at leaft as high as will allow the pifton C 
to move the full length of the cylinder A. This 
box muft be of djmenfions fufficient to hold as 
much fand, or other heavy and cheap materials, 
as will confiderably overbalance the column of 
liquof, as defcribed refting on the bottom B, 
One of thefe ca^s, and its apparatus, muft be 
provided for eyery kind of liquor meant to be 
thus preferved and drawn off, and may be placed 
:^s fhewn in the plan and fedlion A and 5, fup-- 
4 pofed 
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)>ofed for malt-liquor, and in the plan 6 and 7, 
for win«s. GG, is a ttiaih pipe, pafEng along be- 
, low the bottom, and in front of the calks A and 
5 for malt-liquot, anxi 6 and . 7 for wines^ with 
Uteral branches from it, communicating with 
each cocki In eath df thefe branches^ or i* 
their juhftion with the main, is placed a cock, 
for the purpofe of opening and (hutting, at plea- 
fure, the communication between the faid main 
and each cafk^ individually, as occafion may re- 
quire, or, in other words, in 6rdef that each calk 
toay be eithef filled or emptied, through the fame 
pipe oif main GG^ &c. At the extreme end of 
this main is a cock I, pfincipdlly intended for 
cleanfing only* The other end of the main G G^ 
as well as the main HH, is joined to the ftop-cock 
IC, which Will be dcfcribed in its proper places 
This cock has four branches, as (hewn in thd 
plan t the firft of which communicates With the 
malt-liquor calks; the fecofid with the wine calks; 
the third with the cleanfing-cock L; and the 
fourth, which is the feeding- branch, cotnmuni- 
cates with the filtering-machine M ; which filter* 
ing-machine will alfo be fcparately defcribed 
hereunder. Now, by turning the handle of the 
cock K, the liquors paffing through it ttizf be 
dtfeAed, either to the wine, or malt-licjuor calks, 
6t to the cleanfing-c6ck L, and, by this means. 
Vol. IX« B b b any 
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any one of the faid cafks can be filled at pleafure^ 
N, N, are the plan and elevation of a pump, mack 
on the con^mon lifting-principle; the fu<SUon- 
pipe of which communicates with the ftop-cock 
Oy wliich has al(b four branches^ iimilar to the 
cock K, but is placed the reverfe . wdjr ; and thr" 
feeding-brancb in K, becomes th« difchaiging- 
branch in O^ which branch joina to^ and be- 
comes the fudion of, the pump N. Two of the 
other three branches, namely, P P, conununicate 
with the general mains, which lead to the ftore^ 
cafks 8, 9, for malt'^liquor, and 10, 1 1, for wines^ 
placed in the cellar above, as in the fedUon. The- 
plains have lateral branches, and flop-cocks^ to 
each fiore-cafk, exaAly the fame as Ihofe de- 
fcribed to the drawmg-off cafks, and wjU occa- 
fionally fcrve for both the purpofes Qf filling and 
emptying them,' in a way hereafter defcribed^ 
The fourth branch of this cock O communicates 
with a pipe leading to the cock p, which is ei- 
ther for the purpofe of flarting or filling the flore- 
cafks, or for cleanfing the whole with water, 
when neceffary. There is one. branch leads fron^ 
the cock to the copper H, and another to the 
well or vefTel S, for holding water; and, by 
turning the handle of this faid cock pj tl\e 
pump wiU draw from either the copper or the 
well, and carry tjie liquor fb pumped, either into 
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the ftore or drawing-off caiks, as will be feelft 
below. 

From the upper end of the cylinder of the 
pump N, proceed two branches or forcing* 
mains, one of which communicates with the 
filtering-machine M« and ihe o^er with the main 
leading to the ftore^cafks ; between this main and 
the pimip is fixed ^ ftap-cpck Q, which will open 
and ihut that communication at diicredon. Now, 
fuppofe the whole of the apparatus, and all the 
utenfib, to be thus arranged, and the fiore-caiks 
of every kind to have been filled in the common 
way, and ready for drawing off, we will^ for ex- 
ample, begin with ftale'porten Then, let the 
handle of the cock O^ and that of the cock K, be 
turned to malt*liquor, and the cocks in both the 
mains GG and P, communicating with the cafks, 
be opened ; then, by working the pump, the li- 
quor in the ftore-cafk 8 will be forced through 
the filtering-machine M, into the main GG ; and 
the cock at the bottom of the .calk, fedlion A> 
being open, the liquor will be forced into it by 
every fVroke of the pump ; and^ fuppofing the pif- 
ton C, by the incumbent weight of the box E, 
to be defcended to its lowed fiation, as in caik 5, 
then, by injecting the liquor under the ptfton, it 
will be ndfed up, (on the principle of my new me- 
thod of accumulating force,) as &ft as tlie caik is 
Bbba fiUed 



Digitized by 



Google 



37* Tat$ntfor ntaifring, clarifying^ f^^M^^g» 

filled by the pump, until the pifton and loade4 
box arrive at their higheft ftation, as in the feAion^ 
caik A ; and thus the pifton and the weight abov^ 
will be kept up, and reft on the licjuor^ until it 
is dr^wn ofF, when they will defcend^ as the cafl( 
empties. Now, fugipofe the tube ia to b^ inferte4 
into the bottom of the caik A, atid carried up ta 
a proper place, appointed for drawing off, as 
Ihewn by tube 13, in calk 5 ; the cock 14 b^- 
ing then opened, the weight of tlie loaded-bor 
£ will, by its balancing the given column of 
liquor, as above mentioned, prcfs down the pifr 
ton C, and caufe the liquor to run out at the 
cock 14, with a fQrce equal to the furplus of the- 
balance, as aforefaid ; and thus, all the liquor of 
the caik A will be difcharged through the cock 
14, with an uniform force, only minus the alti^^ 
tude of the caflc ; and not a fingle particle of at- 
mofpheric air can podibly come in contadi with 
the liquor, let the time of this operation be 
ever fo long ; and thus the acidity, flatnefs, and 
unavoidable wafte, heretofore common, will be 
prevented, and the cellar-door nuiy be all the 
while kept locked. I'his example, I truft, is 
quite fufficient for all the reft of the liquors, a$ 
the fame procefs exadlly will attend them. Whei^ 
the liquors in the ftore-calks are clear, the filtere* 
may be taken out of the box^ s^ will be ihewn in 
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the defcription of that article, as it would, in 
that inftance, add a trifling unneceflary labour to 
the pump. 

15 fhcws a fcalc, joined to the top of the 
loaded box, which may be fo graduated as to 
fhew, by the index 16, the quantity drawn out 
in any given time, even to a pint, or lefs, if 
required; and, by this means, the excifeman caa 
take ftock with accuracy, \ik an inftant, without 
any inftrument whatever l^t his pen; and, hf 
locking up the handle of the pump^ and cafing 
;md locking up fhe index alfo, the liquors ufually 
taken in caiks will be kept as fafe from fraud as 
thofe taken in the ftill ; and it appears that, bj 
thus Amplifying the . duty of the excife-officers^ 
fewer would be wanted ; and, by preventing thofe 
miftakes Whigh mufl frequently happen ftbm intri* 
cate meafurements, the general adoption of fuck 
a plan would ultimately prove a confiderable fx^ 
ving to the revenue. 

By means of thefe cylindrical calks and loaded 
piftons, I mean to convey water, as well as other 
liquors, in all dire<5lions, to the tops of houfes^ 
and elfewhere, for every purpofe required, with- 
out having cifterns elevated in the ufual way. I 
alfo intend to a|^ly my method of an uiged or 
forcetl filtT'ation, in all cafes, for the purpofe of 
procuring clo^r water^ for the fupply of towna^ 

&c. 
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tec. as well as for priratc ufe, and particulariy 
for the ufe of (hips. 

Fig. 2. (Plate XVII. )v rcprefents a feftion 
^of the fikering machine, wlwch may be made 
ci coppcf, tinned on the infide, or any other 
materials proper for the purpofe. Between the 
pipes A and B^ which form th^ inlet and the 
outlet, and through which the liquor paiTes, is 
jfixed a fihering-flooj^ C C- This filtering-floor 
may be compofed of rarious kinds of mate- 
rials proper for the purpofe, fuch as, porous 
ilone, wood, leather, paper, flannel, fponge, 
fand in bags, or any fuch other materials as time 
and experience may prove beft adapted to per- 
form the moft perfect filtration. When this 
filtering- floor is faftened down ih its place, and 
the top rf the box D fcrewed down, the machine 
is ready for ufe : ami, when the liquor is forced in 
at the pipe A, by the pump, as in the general 
plan, it will be drove through the filtering-floor, 
and cut at the pipe B, which leads to the draw- 
ing-ofi:' calk. When the lower part of the box 
has collected a quantity of dregs, or thick matter, 
it mnft be drawn out at the cock E. 

Fig. 3 is the feftlon of a vent-peg, or, more 
properly, a fropper, for the vent ncceflfary in all 
caflcs, when the liquor is drawn off in the com- 
mon way. This little machine is coi>ftnx(fted cxr- 
.aflly on the principle of an ejcx or ftencli-trap ; 
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tad has the property of admitting air into, or ex- 
cluding it from, the calk, without the attentioti 
of the perfon who draws the liquor, and cannot 
be left in a ftate not to do its office. A A, is a 
piece of brafs, with a^ taper fcrew at the lower 
end, to fcrew into the fpile-hole of the calk; 
the upper end is of larger dimenfions, and turned 
out in a cup or cylindrical form, with a ilud or 
pin riling up in the middle, as at B ; through the 
centre of this ftud is perforated a fmall hole, 
down through the Ihank or lower end of the peg, 
ib as to communicate with the interior part of the 
caflc at b. The cavity which furrounds the ftud 
being filled with water, the cap or thimble C muft 
be inverted and dropped into the rabbet, into 
which its upper furface is fitted, and in which 
cap muft be^ drilled fome fmall holes in the 
flanch, as at I, 2, in order to admit the air frefely; 
^nd, by its lower end or mouth being immerfed 
below the end of the ftud, nearly to the bottom 
of the cup, the air will be prevented having in- 
grefs or egrcfs, except when the preffure of the 
air is augmented by drawing out the liquor ;^at 
which time, the air will force its way into the 
caik, through the water contained in the cup, 2A 
ihewn in the drawing. 

Fig. 4 is a machine, fhewing a new method of 
making tubes pf lead, or other foft metals^ fuch 
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Ctstin, pewter»&c. of all dimenfions, and ofatiy 
given length Whatever^ without joirib. This h- 
performed by a procefs of pumping or forcing 
kadj &c. in its liquid ftate, through n^etal moulds ^ 
by which, tubes, of any given ihape or fire, may^ 
be made with gfeat expedition, and peirfcA accu- 
racy. A A, is an iron melting pot, in the centre 
of which is fixed the pump B, which is made of 
iron or brafs, with a pifton fo nicely fitted into it^ 
as to be capable of preventing liquid lead from 
pafiing it, when preflcd down with confiderabk 
force t in the bottom of the pump is fixed a 
fuftion-valve C, made of metal, and ground 
lead-^tight* On the oppofite fide of the pump is 
an arm or pipe, conveyed through the fidt of 
the melting-pot A A, where the junAion is allb 
made tight. On the outfide, over the mouth of 
the aperture of this pipe, is fixed the projeAing- 
tube or mould D ; the infide of which is bored 
perfeAly fmooth and cylindrical, and its interior 
diameter is equal to the outfide dimenfion of the 
^be intended to be made. The end of the mould 
or tube D, next the pot, and where it is joined 
thereto, is made confiderably wider than the mould 
itfelf, and this part gradually verges to the fide 
of the mould. In this wide part, clofe to the 
fide of the {tot, is fixed a crofs or bridge, into 
the ceotre of which is fixed a mandril^ or cylin- 
4 drical 
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idrical bar of iron> or fieel^ turned perfeAlf 
fcnooth and true^ and of a diameter exactly equal 
to the infide or bore of the pipe to be made 
in.the mould D ; and it mdk be in a fmall and 
regular degree diounifhed in its diameter towards 
the external end> which end muft terminate with 
the end of the mould, or thereabouts. This man- 
drily ihewn at £, muft be fo fixed into the crofs 
or bridge, as to be perfedlly in the centre of the 
mould, at the, front, as well as at the back end ; 
and there muft be fufficient openings in the 
crofs or bridge, in the wide part of the mpuld, to 
allow the lead to communicate, in its liquid ftate, 
to the front of the conical part, fo that it may 
again unite in a fluid ftate, after pafling the crols 
or bridge which feparates it, and into which the 
mandril or iniide core is &ftened. The mould D 
muft likewife crofs the fire-flue of the melting- 
pot, fo as to be kept always hot, that the lead 
which then furrounds the mandril or core may 
be kept in its fluid flate, nearly to the external 
point of the mould. This done, and the pot 
A A filled with liquid lead, then, by working the 
pump with a lever of fufficient power, the lead 
will be pumped or forced through the mould ; 
and its heat therein being fo regu^ted as to chill 
It litde, before it approaches the open air at the 
point of the mould, it will keep ifTmng out in a 
Vol. IX. Ccc folid 
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folidftate; atld thus, pipes, of airy length thS, 
iize, may be made perfedVly found, and without 
a iingle joint. In order to avoid the nicety of 
caufing the lead to chill of its own accord, whife 
paffing through the mould, it will perhaps be 
proper to infert the point, or extreme end of the 
motild, into" the fide of a cillern of bet water, or 
the like. 

The next and laft article to be defcribed fs 
my improved cocks, to be ufed in this work, 
and fbr every other purpofc where cocks* arc 
'applied-. The peculiar merit of my method 
of conftruAing and making them is as fol- 
lows : that is to fay, I have fo contrived 
fhem, that when the cock is fliut, the liquor^ 
meant to be retained thereby, fhall reft Or 
gravitate, with its whole force, on the upper 
or larger diameter of the conical key or flop- 
ptv whict opens and lliuts the xt'ater-way, fti 
fuch a manner that the faid gravitating force 
fhall always prefs the faid Conical ftbpper or key 
down to its bearing or feat, into which it is fitted 
by grinding, or othcrwife ; contrary to all cocks 
made on the old principle, where the gravihttittg- 
force of the fluid, always refting againft the 
Obliqiie iide of the cone, endeavours conftantly 
to lift it from its feaf, and caufes it to leak. By 
Ihis means, the cone or key of tliis cock requires 
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no rivet, or any other contrivance to keep it i|i 
its i«t, but (direi91y contrary to the old princi- 
ple) the more it is prefled upon by the incum- 
bent fiuid^ the better it fits, and the clofer it 
'Aiuts; and, inftead of its getting imperfc A by ufe, 
it will gain perfedlion ; and, from having no rivet, 
&c. will always moye free, and cannot fet faft ; , 
contrary to thofe on the common principle, which 
will, from the neceffity of their being kept dowji 
by a rivet, or otherwife, always work ftiiF, or 
Jeak. 

One example will be fufficient to Ihew plainly 
tow this is to be performed. Figs. 5 and 6 arc 
-the plan and feftidn of a ftop-cock. The coni- 
cal ftopper A, of this, as well as that of every 
other kind of cock, is made hollow on the infide ^ 
and the cavity may be of a iimilar fhape with 
the outiide, for tlie fake of faving metal, or it 
may be otherwife. The •top of this interior ca- 
vfty, or larger end of the cone, may be cut quite 
open, and left like a cup ; or it may be left whole, 
like a lid, and a hole only perforated through it, 
fufficient to let the liquor pafs and fill a fmall 
fpace left between the cone and the cup B ; by 
which means, the liquor will prcfs againft the cup, 
and re-aA on the head of the cone, and force it 
down. At the lower or lefs end of the cone is 
the axis or fpindle C, which palTes through the 
Ccc % bottoin 
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bottom of the external cafe or focket of the cock. 
To this axis or fpindle is fixed the handle D, by 
which the cock is opened and ihut; or, ia ibme 
cafes, it may be opened by the fpindle E, paifing 
through a ftuffing-box to the handle F. One of 
the ribs between the water-ways of the cone 
muft be cut away, fo as to leave one rib only, 
fo that, when the cock is Ihut, the liquor on 
the driving fide may reft on the cone, to keep it 
down. 

Figs. 7 and 8. (Plate XVIII.) reprefent a rocl; 
with fundry water-ways, where the liquor cn^ 
ters in at the head of the cone ; and, by having 
one aperture only in the fide of the cone, it 
may be turned fo as to difchar^ the U<^uor at 
A, B, C, &c. 

Figs. 9, 10, and ii^ are examples of dif&rent 
fort§ of cocks, and the means of applying thcpi h\ 
different brewhoufes, * 
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XLVT. Specifiatm of the Patent granted to 
Abraham Bosquet, of Stangate^ in the Va- 
rijb of Lambeth^ in the County of Surry ^ Efqture^ 
formfrly of Sandymount, in the County of Dublin^ 
and latf one of his Majeftfs Cotnmijfaries of the 
Mufiers ; for a Methods hy the Application of 
%vbicb, his Majejlfs Navy, and all trading Vef^ 
felsy may derive Durability, SoundnefSy Staunch^ 
pe/i, 0ttd tnany other Advantages. 

Patedjune^ 1798? 

XO all to wh(Mn thefe pr^ents ihall come, &e. 
^MTow KNOW YB, that in compliaace with tfafi 
^d provifo, J the ^d Abraham Bofquet da 
hereby declare, that the nature of my faid in* 
ventipn, and the manner in which the fame is 
to be performed, 13 particularly defcribed and af* 
t:ertained in the fchedule or particular hereunder 
written. I» Wit»ef3 whereof, &c. 

The Schedule above rrferred to. 

. A nieafure for eile<5lually avoiding the intole* 
mble nuifiu^ce and deflru^ve effects of rats on 

board 
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hoBxA fhips^ and for the preventioo of leakage^ or 
^ making bilge water, and alio for the better pre- 
fervation of his Majeily's ihips^ and all trading 
veflels, from decay. 

The above evils and inconvenienees have long 
exifted, and are attended with the. moft deftruc-- 
live confequences to fhips, their provilions, and 
merchandizes, arjd the health of feamcn ; the fol- 
lowing limple and falutary meafure is not at- 
tended with any comparatively material cxpence, 
anci will, I truft, appear at firft view to be ade- 
quate, in the fulleft extent, to the defircd end. 
The rapid decay of fhips, and their perpetual re- 
pairs, are attended with an enormous expence, 
both to the nation and individuals, and claim the 
moft ferious attention, particularly as the oak of 
this country, which is the beft of all other, tati- 
BOt much longer fupply the iocreafing ocea£oa 
for it. The wafle in provifions, aiid other dc- 
'ftruftive efFefts occafioned by rats on board 
Ibips, are of inconceivable magnitude, and for 
thefe no remedy has heretofore occurred. The 
/perpetual danger and labour atjendaht upon IcA- 
-- age in fhips, cannot be prevented by caulking, or 
any other precaution hitherto ufed, though fre- 
quently the lofs of the fhip is the confequencc, 
and much injury to the cargo always enfues ; nor 
is the foul, damp, and flagnated air in fhips, un* 
worthy every conlideration which can afford rc- 
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drefs. To Jtpply at once a fovereign remedy t0 
all thefe evils, unattended with a fihgle incon- 
venience, the mode I have adopted is, the occu^ 
pying or filling up the void fpaces between thct 
planks, lining, and timbers of the Ihip, to which 
Ihc platfks arc bound, with hot or melted pitchy 
tempered, as &r as found neceflary, with a due, 
yet fmall, proportion of tar,-^ common glue, bees- 
wax, and tragacanth, to render the pitch left 
brittle, more tenacious and durable. Thefe be- 
ing blended together in the kettle, th^rc is to be 
mixed therewith a certain portion of cork-fhavings, 
and fraall bits of wafte cork-wood ; but, in cafe 
enough of thefe cannot be procured, cut ftraw, 
buUrulhes, flocks, old junk, and the like, may 
be fubftituted. But, inthofe parts where the tim- 
bers are remote from each other, pieces of cork- 
wood, or flips of deal, may be introduced; which 
will render lefs pitch, &c. neceflary in thofe fpaces, 
and at the fame time diminifli its weight. 

The manner of appljring the compofition is 
ifimple and expeditious, and is as follows: The 
ttip being on the flocks, and ready 4br the lay- 
ing and application of her floor and lining, tlic 
floor being firfl: laid, and a few planks of the 
lining well jointed, laid on, and bound to, the 
timbers, to the height of about three feet all 
round, the compofition is to be poured in, be- 
tween the timbers, planks^ and lining, as hot as 

poflible ; 
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poffible: thisy by its weight and fluidity, witf 
introduce itfelf under the floor, from either iid« 
to the keel, infinuating and faturating every fpace 
and crevice^ however minute. Thus much being 
done, four or five feet more of the lining may be 
put up, all round, and the compofition peured ilk 
as before; and fo on, till all it complete to the ne* 
ceiTary height* Ships already built may be iato^ 
rated with very little additional trouble or ex- 
pence : the fhip being brought into a dry dock^ 
and a little of her floor taken up, that flie may 
dry thoroughly, the floor being again laid down^ 
a plank of the lining, all round, at two or three 
feet above the level of the floor, is to be ripped 
off, and the compofition poured in, as before 
mentioned. The planks being replaced, another 
plank, five or fix feet higher, all round, to be re* 
moved, and fo to proceed, till all is finiflicd. This • 
meafure will effedlually prevent rats from finding 
an habitation on board fliips, as thofe fpaces be- 
tween the timbers are their fl:rong holds, where 
they cannot be come at or annoyed, and where 
they carry their plunder, breed, -die, and rot; 
the bad effefts of which are too often fciifibly 
felt. To pitch and tragacanth, rata have an aver- 
fion, and never touch the one, or approach the 
other, in any manner, if they can avoid it. How 
far thefe fpaces being fo filled up, might ftiflen 
the fliip, I know not; but I think that the in- 
3 tenor 
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tenor parts, in which the nails, pin3, bolts, and 
tninnels, are inferted, as well as thofe themfelves, 
being much longer preferved from decay^ muft 
not only preferve their ftrength and found- 
nefs, but retain their hold, and remain firm and 
unlhaken in the timbers, to a much greater extent 
of time, and of courfe the Ihip maintain her ftifF- 
nefs, in confequence thereof ; but, to a certainty, 
it will have the important cfFeA of wholly pre- 
venting bilge water, and fmall leaks, which re- 
fult from ftraining, want of caulking, &c. &c, 
and perhaps render caulking altogether unnecef- 
fary. This compofition will have the efFcA of 
fo much ballaft, in the bed pofition in which bal- 
laft could be placed, as it will nearly occupy the 
centre of motion ; and, in cafe of the fhip filling 
by any accident, would operate as a buoyant 
body in the Ihip, and occupy the receptacle of 
fevcrai tons of water, which would otherwifc find 
place between the timbers. This nieafurc will 
moft efientially conduce to keep ihips fweet and 
dry, and cfftdually prefer\^e the planks, tim- 
bers, &c. from that rapid decay to which they 
fire at prefcnt fubjeA by the injurious effects of 
the water, which is* at all times difpofed to in- 
^nuate itfelf ; rotting the pins, iron bolts, tnin- 
nels, &c. ouzing through the lining, to the in^ 
jury of the cargo in contadt therewith ; leaving a 
damp and flimy matter behind, and rendering 
Vol. IX. Ddd the 
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the air in thofe fpaces^ already foul, of the moft 
noxious quality, and which no ventilatif>n czn^ 
even for the moment, fufficiently, putify. It 
will alfo, I believe, be obvious tfiat foundering 
can rarely happen to Ihips fo fortified ; not ofdy 
^ecaufe their fides will be nearly as flaunch a9 i^ 
there was not a joint or feam throughoptj j^ut, even 
in cafe of a ba(l leak, at any time, fiqding its way 
into the ihip, it would be at once difcovered^ an4 
it cQuld not d ripple down between the planks and 
lining, and of coyrfe would fhew itfelf at the 
part admitting the water ; but I am of opinioq 
tharflijps, in general, would not n^ake a quart of 
water where they at prefent make a ton, Thi^ 
compofition being light, firm, elaftic, and adhe- 
Ifive, and flill rendered more light and tenacious 
by the admixture above mentioned, will comply 
with the planks, timbers, &c, in all difpofition^ 
to warp or flrain, and thereby prevent the fhin 
making water at her feanis, when fhe might pther* 
wife fill. 
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I^Lvii. specification of a Pdtent granted tb Mr'. 
Charles FBATBLi^Ei of ibe^ Inner T^mple^ Lon^. 
don, and Mr. James Gray^ of St. Margaret'si 
ff^ejminjer, Gentlemen ; for a Method of dying 
Taper , Cnrd-fapet, and White Leather on $hi 
Grain Side, (f varioui ColoUrS. 

Dated January aj, iy7o,-^Terrii expired. 

X b ail to whom thefe prefents (hali come, Sec; 
Now Ki^ow TEy that iii compliance with thb 
iaid prdvifoi we the faid Charles Fearne and 
James Gray do hereby declare? j that biir faid in- 
vention of a mefkxl of dying papery c^rd-paper^ 
and White leather on the grain fide, of various 
colours, different in quality, ahd fujierior iii 
many refpefts, to any hitherto lifed for thofepur- 
pofes^ is defcribed in the mauder following : that 
is to fay^ the colours fdr leathers are thefe fol- 
lowing ; to wit^ red, blue, greeny black, with 
Yarious Ihades of each. The reds are various, zni 
are produced by a tin<fture otf carniinei, by a.tinc^ 
ture of cochineal and madder^ or a tindliire of 
D d d 2 . cochineai 
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cochineal heightened by a folation of tin ; CrfV 
laftly,:from deco6tion of brazil and alum, in malt? 
liquor. Blue is produced from a folution of in- 
digo in oil of vitriol. The green is an admixturcr 
of the blue with any yellow tinAure, at pleafure* 
Biacks are prodilced from the blue added to sC 
tinftufe of galls, fumach, and Canipeachy-wood, 
ftricken black by tindlure of fteel, or iA martis. 
The colours for papers are all the above-men- 
tioned, prepared in the fame manner, together 
with yellow, purple, orange, brown, and their 
fevcral intermediate degrees of variation. Yellow; 
is produced by a tincSlure of French berries with 
faffiron, as alfo by moft of the yellow dies now 
commonly ufed for thofe purpofes. Orange is 
produced by the admixture of the yellow with 
madder. Purples are produced by the admixtnre 
of logwood with the blue tinfture f or from co- 
chinealjivith fat martis, ortindli^of fteel. Browns 
are obtained from Arnotto and Japan earth, with 
galls and fal martis. 

With refpcft to leathers, the method of appli-* 
cation is, to dip them on the grain fide, fo loiig 
and fo often as may be found requifite for the 
depth of colour defired. This is to be done in n 
flat pan or veffel, capable of receiving the leather 
extended therein, with its grain fide on the li- 
quor When dry, they are to be waflied with 
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ft fpttnge, and Toap and water, and finifhcd by 
rubbing with dry flannel, except the blacks^ 
which are to be oiled before they are waihed- 

With refpedl to papers, they arc to be pro- 
cured from the mills unfized; add, in that ftate^ 
tenderly paiTed through the colouring-'liquor, 
mixed with fiich a portion of fize a? the intended 
degree of fiifFnefs may require; which may be 
done, either by the hand, or by a contrivance 
limilar to that ufed in the paper-mills for iizing 
their paper ; and this is to be continued till the 
paper fhall have acquired the intended depth of 
colour. After which, it is to be hung up on fine 
horfe-hair lines, or on glafs tubes; and, when the 
colour fhall have become what the dyers call fct, 
then it is to be pafled through cold water, and be 
hung up to dry ; after which, it is to be prefied 
and poliflied, according to the ufe for which it 
may be intended. In the above applications, the 
tiwftures are to be ufed hot or cold, as may beft 
fuit the aepth of colour required. In wimefk 
whereof, &c. 
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XlVIli. spec fixation of the Patent grantid h M^s 
.William Finch, bf W^oombmirne^ in the Caunt^ 
i>f Stafford, Iron^ma/ieri for certain new Mtthodi 
vf making Nails and Spikej, of Iron, Copper^ and 
other Metals^ by means of certain Machinery put 
in Motion by the Force of Animals^ JVater^ Wind§ 
<or Steam ^ inftead of making them by Hakdt^ 

I3ated July i8, t;^©* 

A O all t6 whom thefe prefcnts fliall conic, feCi 
Now KNOW YB, that my machinery for work-« 
ing the hammers^ by which all manual Ubour will 
be faved, eonlifts of one rtiain fhaft, cailfedto turn 
round, in eithei* a horizontal or perpendicular di- 
re6tion, by means of a water-wheel, or the efFe^ 
of fire by a fteam-engine. Such main of principal 
ihaft.will put in motion, by means of cogg and 
round or tooth and pinion wheels,, other counted 
iliafts or birrels, whereon are fixed coggs, tap^ 
pets, or 'arms; which coggs, tappets, or arms, 
Urikiiig. upon the helves or fliafts whereon the 
iammcrs are fixed, work the fame in either a lift 
• or tilt matoner. Alfo, to make three divifions of 
liands in the manufacSturing of headed nails ; 
^amelyj one man, woman, or child, to carry the 
tfeated rod to the man, Woman^ or child, fta- 
tioned before the hammer ; which man, woman, 
or* child, by mere aAivity, will, with one hand, 
not 'only form the largeft fized nail, but a far 
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gfcater number jn the fame given time; wheii 
the third man, woman, or child, will, with the 
fame kind of hammer, head and finifh a nqmher 
pf the faid (hanks together, leaving them truer 
piade^ and better for ufe, than the prefent mode. 
Alfo, by a divilion of hands, will make fucU 
pails as require no tool or frame to be headed in; 
namely, the one, a$ heretofore , mentioned, to 
parry the iron from the fire; and the other, as 
ilatiahedl before the hammer, to finifh them. 
Alfo, by heating many rods in one fire, there 
Vill be a faving of coal. Alfo, by the more 
f{feedy motion of machine-hammers, feveral nails 
m\\ be made at once heating of the rod ; where- 
jis, by the old meth^od, only one is made, confc- 
quently, there will be a great' faving of yeild. 
AlfOj the motion being regular, independent of 
•^rength, a child will be able to make the largeft 
nail or fpike. And a farther and confiderablc 
benefit \yiU arife to the manufacturer by this 
jnodp ; namely, that he will have his bufinefi 
done at pne place, or unde][ one roof; whereas^ 
Jby the ol4 method, the workmen live many miles 
afunder, and cannot be overlooked. Likewife^ 
by this mjCthod, the limbs of thofe employed in 
the nianufa<Sipry will be preferved to the end of 
life; whereas, in the old method of working, 
pien are frequently lamed in feven or ten years^ 
and obliged to be maintained by the pariib. Ih 
lyitnefs whereof, &<:. 
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XLIX. On the Caufe of the Smut in Wheat. By 
Mr. Jo^EPp WiMPEY, of North Bockhumpton. 

JVom the Letters and Papers of the Bath and 
Weft-of-England Society fpr the Encourage^ 
went of Agriculture, S^c, 

In a formef paper on this very difficult fubjcft** 
I obferved,^that it was no unufual thing to meet 
with ears both of fmutty and found corn ifluin^ 
from the fame root. Alfo, that it frequently 
happened, that fmutty and found grains were to 
be found in the fame ear; and that I had then 
by me the corn I had picked out of fuch an car» 
It contained forty fmut balls ; ai grains that ap- 
peared to be perfeftly found; and five grains 
which had one end black and fmutty, and th? 
other found. Thefe I made the fubjedl of expe- 
riment, the refult of which was as fqllows. 

On the 2d of September, 1789, I put the 
twenty-one grains above mentioned into a two- 

* The paper here referred to is printed in opr reyentln 
folumc, page 405. 
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tounce phial of pump-water^ which I very well 
jhook together. It -vas then fet by till the next 
day, when the water was poured ofF^ and the 
corn divided into two parceh. * Having filled a 
two-quart garden-pot with common mould, ten 
of thegi'ains were fet in five holes, about two 
inches deep. The other elevep grains were re- 
turned ihto the phial, it being firft nearly filled 
-with a ftrohg pitkle of fait and water. After 
ifcanding 14 hours^ thefe were alfo fet in a gar- 
den-pot^ in all refpeAs fimilar to the other. My 
intention in thefe different proceffes was to dif- 
coverj I ft) if com from a fmutty ear, mei:ely by 
rincing in fimple water, would produce found 
com, ifree of fmut ; and, adly, if a ftrohg folutiort 
of fait aiid water would more efFeAually anfwer 
that definable purpofe> as was generally believe^^ 
and infifted on. 

The beginning of Decenibcr, I obferved the 
(>lants feemed xftuch crouded, and waited morel 
fuflenahce than the fmail quantity of earth the 
.pots contained could fupply. On the 8th day^ 
therefore, I took them out of the pots^ and 
planted them in a row in the field, abotit eight 
inches apart, keepiiig, however, the plants of 
each pot feparate^ There was no perceivable dif- 
ference iri the plants i in both pots they had Ihof 
Vigotouily, and it was truly amazing td fee the 
immenfe quantity of Mots 'the pots cbhtaincd ; 

Vol. IX.. E e e the 
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the fides being completely lined, with the fanae 
running round and round, to an incredible 
length ; from whence it fecms very probable, 
that the roots of wheat, in good land, well pul- 
verized, may extend, and collect fuflenance, at 
fome feet diftance from the parent feed. 

At this feafon, vegetation is nearly at a fiand^ 
It was the end of March, or beginning of April, 
before the plants began ;to ihew the leaft appear^ 
ance of recovery from the check occafioned by 
tranfplanting : however, they then began to (hoot 
vigoroufly, and at length acquired an uncommon 
degree of ftrength, length, fize of ear, and plump- 
nefs of gram, having from 12 to Z4 ofisets 
or ilalks from each plant. I reckon I am much 
within compafs, in fuppofing that the produce of 
yiefe a I grains was not lefs than 15,000, %nd'the 
grain as plump and fine as ever I law, and every 
corn perfectly free from fmut. It would be ridi- 
culous to fuppofe, that this corn was in any re- 
fpedi better than it would have been from found 
and perfeft feed : its extraordinary vigour I im- 
pute folely to its being tranfpknted into firefh 
ground, well pulverized; which could not fail 
to give much additional fuflenance and ftrength 
to the plants, and would probably afford the 
greateft produce poifible, on any given quantity 
of land. But I am fenfible it could never anfwer 
llxe extra expence^ nor be at all prafUcable^ on a 
< large 
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krge fcalc, notwithftanding fome mere fpccaila- 
tive men have wildly imagined the contrary. > 

From this, account, it is as pertain as experi- 
ment can make it, that a fmutty crop of wheat 
is not the neceflary refult of fowing feed from 
corn that is fmutty ; alfo, that it does hot owe its 
corruption to any ri cious- principle or dcfeft in the 
feed. In this experiment, we fee the feed rinfed 
or foaked in limple water, produced as clean and 
perfect grain as that which was foaked in a ftrong 
folution of fait and water ; and therefore were not 
in the leaft tainted by the fmutty grains in the 
fame ear, nor at all afFe6led by the caufe, what- 
ever it was, that vitiated tliem ; or, if they were, 
that the foaking and riniing in limple water was 
as e^eAual to the prefervation of the crop from 
fmut, as the ftrong pickle. But it is a truth uni- 
verfally known from experience, that in unfa- 
vourable years, corn is generally fmutty, not- 
withftanding brining, liming, and every precau- 
tion hitherto ufed to prevent it. From all which 
it clearly appears, that the general caufe of the 
fmut does not exift in the feed, but is owing, if 
not altogether, yet in a very great degree, to fome 
vitiating principle in the air, a conftant concomi- 
tant of cold, wet, ftormy, tempefliious fummers, 
which are ever attended by fmutty crops. My 
reafon for fuppofing the fmut may fometimes 
poffibly be/ derived from the feed, will appear 
hereafter. 
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In the above experiment, one thing occurred 
which I muft not omit, for it well defervcs to be 
poticed. One part of the feed was fqaked in clear 
water only, the other in* a ftrong folution of fal^ 
and water. I could perceive no difference in the 
points, on a comparative, view, from the time of 
tLcir firlt coming up to the maturity of their 
growth, except in their tillering. The plants in 
both experiments were equally vigorous, equally 
tall and ftrong, the ears equally long, large, and 
full, and the grains equally plump and heavy 5 
but thofe fteeped in the brme tillered out confi- 
derably more, that is, put out many more ilalks, 
than thofe fteeped in water only ; confequently^^ ' 
were much more prpduiftive. What the fupcrior 
frudlification was owing to, is well worth enquiry. 
The feed was out of the fame ear •, and, though 
fet in two different fpots, it was in the fame 
earth, and tranfplanted into the faoie ground; 
the culture in every refpedt the fame ; the only 
difference was, in pne the feed was fteeped in 
clear water 24 hours, and then planted ; in the 
other, after being fteeped 44 hours in the fame 
water, it was fteeped 0^4 hours more ui fait and 
water. The queftion is then, and a very in- 
terefting one it is, whether the fuperior fecun* 
dity of the latter was owing to the fped being 
fteeped twice as long as the other, or to its being 
impregnated with the fait ufed in the fSlutiop^ or 
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to fom? fecret caufe not difcovered, and poiRbly 
not capable of being difcovered, by the «- 
peri mentor. 

, By repeating and varying tliefe experiments, it 
would be eafy to difcover, whether fertility ia. 
promotablfi ov fteeping a longer or a lefs time 
in water ; and, adly, if water in which a good 
quantity of fait has been diflTolved, does not en- 
courage and promote vegetation more than limple 
water. If it fliould be found to do fo in any con^ 
fiderable degree, I cannot have a doubt but a 
ilrong lixivium, made 'of ^ood afhes, would pro* 
mote if much more. I have always been of ojri- 
nion, that fuch mei^uums were tifelefs, . or at 
moft, that their aids extended no farther thaa 
the firft rudiment? of plants ; but the faft 
iiecited aboye ftrongly inclines mc to repeat the 
experiment, in order, if pbflible, to fully afcer^ 
tain the fadtj, 

In the next place, I ihall give an account 
of an experiment made with the five grains men- 
tioned above, which were fmutty at one end, and: 
found at the other. Thefe were fet in a fmali 
garden-pot, like thp forrper, one of which only 
came up. In this fpring itrfpemed to wapt more, 
room; I therefore dug a hole in the ground, 
aftd, taking the mould out whole from the pot, 
it was planted in the fame, without difturbing the 
r<X)ts, It foon grew vigoroufly, but never had 

the 
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the. healthy and robuft appearance of the others. 
It had always a fickly ^recnifli yellow look, which 
betrayed its malady, notw ithftanding its ftems 
grew to a good height, and tillered furprifingly. 
I counted 24 ears from' this iingle grain, moft of 
them of a good length, but lank and thin, very 
unlike the appearance of thofe fmutty ears which 
are not affedcd till the blowing feafon ; for thefe 
Tcry often are the fineft and plumpeft cars in the 
£cld, till that time. 

Of thefe a4 ears, 23 were entirely fmutty, 
Bot a found corn could be found among them. 
Tbc other was quite a fmall underling car, 
which, did not appear till a full month after the 
others, but always bore a healthy appearance. This 
car produced 14 corns only, and thofe fmall 
and thin, but found and perfecft. Thefe were 
planted again laft Auguft, and are now as fine 
and promifing as any corn in the field. 

From this experiment it feems to appear, that 
a graiji which is vitiated with the fmut, yet h»s 
enough of the vegetative principle (bund to enable 
it to grow, infallibly produces fmutty grain. That 
one ear, and one only, out of 24, (hould be found, 
is indeed very Arrange ; but perhaps not more fo 
than that, in the animal creation, the offspring 
qf a diftempered lire may in general be afFedea 
by the vitiated ftamina of the lire, yet fomc one 

or 
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^r more efcape the hereditary taint^ and appear 
perfeftly found. 

From thefe, and the experinients of the for- 
mer pzpcTy the following corollaries are clearlj 
dediicible : 

Fifft. That found grains from very fmutty ears, 
produce as clean and as found crops as feed from 
corn that is pcrfeftly free from fmut. 
•Secondly. That feed from the foundeft and 
cleaneft crops doth frequently, in wet, cold, ua- 
fevourable feafons, produce fmutty crops, in fpite 
of fteeping, brining, liming, change of feed, and 
every device and invention which the wit of man 
hath ever pracftifed. 

Thirdly, That in fine, dry, warai fummers, it 
frequently happens there is little or no fmut at all ; 
and that, in many inftances, where fmutty feed has 
been fown, the produce has been clean, and per- 
feftly free from the fmut. 

Fourthly. That the fmut is not an hereditary 
difeafe, proceeding from a corrupt or vitiated 
ftamina in the feed *, but ufually and almoft en- 
tkely occaiioned by fome blight or vitiating 
principle in the atmofphere, which corrupts or 
dcftroys the vivifying principle, at; the time of 
its blowing and fecundation. 

Fifthly, If the fmut ever proceeds from dip- 
tempered feed, it can be only from fuch as hath 
4 tkc 
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the germ or feminal principle found and entire i 
for niere fmut balls are as incapable of vegetatiori 
•as powder of poft, or the moft effete matter iit 
nature ; but this is a cafe fo rare, as not to be ade- 
qtiate to the production of a millionth part of the 
fmut that happens ; therefore, it muft generally 
proceed from fome malignant principle, which at 
fome feafons fubfifts in the air. 

Sixthly, and laftly* If the caufe of the fmuf 
does not fubfift in fome latent or occult corrupt' 
principle in the feed, but is generally occafioned 
by the intemperance of the air^ fix ct eight 
months after the feed is fown, it fcems per- 
fedlly nugatory to ufe any means to remedy or 
prevent a diforder which has no exiftencc, even 
in its caufe, and moft probably may never hap- 
pen ; unlefs it could be made appear, that thofc 
means beftowed fuch a degree of ^tcngth and 
vigour to the plants, as might render them Icfs 
fufceptible of any malignant impreffion from the 
atmofphere, which might happen to reign during 
any future ftage of their growth. 

I have now feveral more experiments -in profe- 
cution, having fet many fmall quantities of found 
grain, picked from fmutty ears at different times. 
At prefent they all appear very promifing; but 
the rcfult cannot be known till the next harveft, ^ 
when, if found interefting, I may probably re- 
^ucft leave to lay it before the fociety. 
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L. Defcription of a quick and eafy Mtthod of con-- 
verting fVeeds^ and other vegetable Matter^ Into 
Manure. By Mr. H, B&ownb^ Chemifiy of 
Derby. 



From the Transactions of the Society for 
the Encouragement of Arts, Manufac- 
tures, and Commerce. 

According to a promlfe I made fome years 
fince, I beg leave to communicate to the Society 
for the Encouragement of Arts, &c. and (if thought 
worth notice) by them to the world, a compoli- 
tion fcr manure. Fearful it would not anfwer the ^ 
purpofe fo fully as I could wifli, I deferred it 
from year to year ; but I now find, by numerous 
trials, made by my friends as well as by myfelf, 
the very great utility of the compofitiop, as well 
as its cheapnefs, with the capability of its being 
made in any fituation, aiid in any quantity. The 
mode of making it is as jimple, as I truft it will 
be found produftive. It is nothing more than 
Voj,. IX. Fff , green 
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green vegetable matter, decompofed by quick or 
frefli-burnt lime. Upon a layer of vegetable mat- 
ter, about a foot thick, a ve'ry thin layer of lime, 
^e^t fm^U, is to be laid ; and fo on, vegetable 
matter, then lime, alternately. After they havo 
l^een put together a few hours, the decompofition 
will begin to take place ; und, unlefs prevented, 
either by a few fods, or a fork-full of the vegeta-* 
bles at hand, the mixture will break out into a 
blaze, which muft at all events be prevented. In 
^bout twenty-^four hours, the procefs will be com-* 
plete, and you will have a quantity of aihes re^dy 
to lay on your land, at any time you wilh* Any 
and all forts of vegetables, and weeds of every 
defcription, if ufed green, will anfwer the pur^ 
pofe. They will doubly ferve the farmer, as they 
will not only be got at a fmall expence, but will 
in time render his farm more valuable, by its be^ 
ing deprived of all noifome weeds. 

But, if this compfofition anfwers the putpofe, 
as I flatter myfelf it will; a very Ihort time will 
fee almoft ^very weed deftroyed. SuppOling that 
to be the cafe, I have made a calculation with 
clover, grown for the purpofe ; for inftance, I 
will take one acre of clover, which at OM cutting 
will produce from .fourteen to eighteen tons of 
green vegetable matter, and will require about 
fhr?e tons of linje ; this, wlien (Jccomppfed by 
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the above proCefs, will yield afhies fufficient to 
manure four acres, the value of which I eftimate 
lit fomethiiig under fouf pounds. The clover, 
according t6 the Value of land here, at two 
pounds, which, taking the average of the king'^ 
dom, is too much t the lime alfo at two pounds $ 
but that will Vary, according to the diftance from 
Ivhich it^ is to be fetched : take them toge- 
ther, I think the above m\\ \>A about the average 
values Now, if this is the cafe* and^ as far as 1 
have been able to try it, 1 find it fo, how va- 
luable mull this method be to the community in 
general ! If it anfwers the purpofe, I fhall feel 
myfelf much obliged by the Society soakbg it as 
public as they poffibljf can^ 

The vegetables Ihould be ufed ds foon after 
they*are cut as poiRble, and the lime as freih 
from the kiln a3 the diftance will allow of ; as oa 
thofe two circumilaaces depends the goodneis of 
the compolition. 
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Ll. Farther Ohfervations on the Procefs for coH^ 
veriing Caft into Malleable Iron. By Thomas 
Beddobs, M.D.* ' 

FVom the Philosophical Transactions of 
the RoTAL Society of London. 

OiNCE I defcribed the procefs known among 
the workmen by the term puddling of iron, I 
have feveral times reconfidcred the explanation I 
there attempted, of the phaenomena it prefents. 
My explanation could not indeed but be in 
great meafure conjeAural ; and fubfcquent re- 
flexion excited in my mind a very lively wilh to 
afcertain, in a decifive manner, the nature of the 
procefs. The following experiments will, I flat- 
ter myfelf, ferve to determine the degree of con- 
fidence with which the principal points of my 
theory may be received, though they will not af* 
ford a folution* of all the queftions which my for- 
mer obfervations might fuggeft to an acute phi^ 
lofopher. 

* Dr. Bcddocs's firft paper on this fubjed is inferted io 
•ur eighth Toluloe^ page 282. 
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Thfey were undertaken in ordet to afcertain, 
firft, whether any elaftic fluids are really extri- 
cated during the converfion of cafl: into malle- 
able iron; fecondly, what is their nature; and^ 
thirdly, whether they vary at different periods of 
the proccfs, as I concluded, from the appear- 
ances in the furnace. It feemed of lefs confe- 
queace to afcertain their quantity: I did not, 
however, negleft this objeft of inquir}% but 
fome very curious circumftahcdfr prevented me 
from attaining it. 

Experiment I. Six pounds of dark grey melt- 
ing caft-iron were put into an earthen retort ; 
a glafs tube was luted to the neck, and its ex- 
tremity was immerfed in water : the retort 
was placed in a wind-furnace. Before the re- 
tort and its contents could be fuppofed to 
be red-hot, inflammable air came over. It; 
burned with a deep blue flame, and was in no 
degree explofive. It rendered lime-water tur- 
^)id, and was partly abforbed. When the retort 
had been heated about an hour and a ialf, the 
air, which was coming ove^ pretty copioufly, 
(that is, at the rate of an ounce-meafure every 
three minutes, upon an average,) fuddenly ceafed, 
and the apparatus, on examination, proved to be 
no longer air-tight. The retort was found to be 
cracked i the lumps of iron had none of them 
4 be<n 
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been melted, but they had beeA foftened^ and 
^eoaglutlnated together* 

Expermuni II, Four ounces, *Ttoy^ of th# 
iknie iron were put into one of Mr. Wedg** 
wood^s earthen tubes, glazed^ and clofcd ^t one 
end. That end of the tube was inclofitd in 
a barrel - fhaped crucible; the interftice filled 
with fand, and the crucible reclined, fo 4s 
to form 9t very fmall angle with the horieant 
in other reQ)eA8, the apparatus was difpofed 
as before. On the application of heat, air 
was again extricated, fooner than I ihould have 
expected, of the fame inexploilve infiamma(4e 
kind. About one-feventh of that which came 
over firfk, and which traverfod the water of the 
receiving-v^ffels, was abforbed by milk of lime. 
The reiidue burned ilowly, with. a flame app^ 
rently not fo deep as before the carbonic acid was 
feparated. 

. In this and the former experiment, the elaiHe 
fluids were moft rapidly extricated on the ftrft 
impreffion of a red or white heat; afterwards 
they came over much more flowlys during a 
confiderable part of this experiment, you might 
count twelve, flowly, between every air-bubbly 

When the utmoft power of the furnace had 
been exerted for three hours, a phasnomenon oc- 
curred which produced fomc furprife in eveiy 
peribn prefent; and there were feveral who had 

been 
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b^n abundantly accuftomed both to^ chemic4 
and metallurgical operations. A coniidiierable ab« 
fdrption took place, and, for about half an hour, 
it was necellary to blow air up the glafs-tube, to 
prevent the water from riling, into contaft with, 
the iron. It afterwards appeared, that the lead of 
the glazttig was revived, which fufficicntly ex- 
|)lains the abforption. 

586 grains only of the iftjn had been- com* 
pletdy fufed. The furface of two of the un- 
tuelted lumps was curioufly covered with nu- 
merous fmall blifters of metallic lead- 
About feven hoUffe after the fire was firft kin- 
dled, it was difcovered that the apparatus had 
failed. I had eitaftiined the air that came over^ 
immediately before thin accident, both by means 
of lime^^water and milk of lime, without difco«* 
veting toy Tcftige ()f catbonk air. 

The iron weighed altogether thrie grains more 
than at firft. But the adhering lead, and a quaa^- 
tity of Irad alfo which was incorporated with the 
itcn, concealed a real and probably a confiderabk 
I06 of weight. The phaenomena it exhibited, 
when put into weak vitriolic acid, and the vitri^ 
iblated lead which was formed, indicated the pre- 
fence of this metal in all the fuperficial parts of 
fhe maft. When it had been kept fome time in 
iioegar,' it diffolved readily enough in vitriolic 

acid. 
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l.cid, at iirft, but the folution foon ceafed^ or be- 
came very flow. <., 
. Etpmment III. A coated flint-glafs retort wa* 
employed in this inftance. The apparatus refifted 
a ftrong heat for two hours ; and air, of the heavy 
inflammable kind, came conftantly over. 

Experiment IV. A coated retort of crown- 
glafs, containing fix ounces, Troy, of the fame 
iron, was placed on a crucible nearly full of 
fand^ and difpofed as in the former experi- 
ments. I now wiflied to meafure the quantity 
of tht air, and I therefore determined to re- 
ceive it in mercury : it would have been in 
vain to attempt this in water, on account 
jof the carbonic acid air. About twelve o'clock, 
the retort was judged to be of a dull red heat, and 
inflammable air came over. The orifice of the 
tranfmitting glafs tube was now covered to thf 
depth of half ^n inch with mprcury, when the 
difcliarge of air inftantly ceaftd ; the lute feemed 
entire. Some of the mercury being removed, fo 
as.to leave juft enough to cover the mouth of the 
tube, the air immediately iflTijed again in bubbles; 
a proof that the apparatus was entire. The mer.- 
cury was again poured into the trough, and in an 
inftant there was a ceflation of air. The; mouth 
of the tube being uncovered, and a lighted par 
per applied, a blue flame appeared, and contjr 
nued to burn, fo great was the quantity of air 

difcharged^ 
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clifchai'ged : the orifice of the tube was one- 
tenth of ah inch in diameter. We found that this 
'cohftant flame could be produced at any time^ 
during three hours and a half. When water was 
fubftituted in place of mercury, air iflued flowly, 
and as if with difficulty, under a preflurc of five 
ihdied. When only half an inch was lefl ovet 
the mouth of the tube, fmall bubbles afcended 
fireely : during a cdnfiderable time, I Counted 
lour, flowly, between each of thefe bubbles, t 
did not coUecft above three ounce-meafurfes of aif^ 
and this Contained cdibonic acid. It was pafl 
four o*clock when the apparatus ceafed to be air- 
tl^ght, and the Are had been kept as Ilrorig aa 
pofHble. I'he iron was molt completely fufed. 
Trtiefe was 1 good deal of revived lead within the 
f etort ; there were alfo many globules in the neck, 
l^robably fome broken flint-glafs had been added 
to the ufual qiateriids for crown^-glafs ; I cannot 
cthcrwlfc account for the Appearance of the lead 
here. In the lad: experiment^ the lead of the flint-^ 
glafs had been revived. 

Experiment V, Two ounces of the fame iron, 
immediately upon being taken out df a I'etort^ 
in which they had been kept at a fed heat fot 
About an hour and a half, and which were, there- 
fore, ad free from water ad iron can eafily ht 
procured, wer6 put into an earthen tube, un- 
glazed, and clofed at one end. Thii tub€ wad 

VoL.IXt Ggg difpofed 
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difpofed as in Experiment II, only the cad of the 

glafs tube was inunerfed in mercury, inflead of 

water. It is not lurpriling that air did not noyi 

come over fo foon as in any former inftance. 

When the fire was raifed to its full force, ex- 

a6tly the fame amuling variety of appearances 

took place as in the laft experiment* Under the 

preiTure of half an inch of mercury, not a parti- 

cle of air was difcharged ; but» the moment the 

prefliire was diminiihed to a fnull fraction of an 

inch, the bubbles fucceeded each other pretty 

quickly ; and fo on repeatedly. Upon lowering 

the furface of the mercury, and pouring fome 

water upon it, I received more than two ounce- 

meafiires of air, which, by the teft of lime-water^ 

did feem to contain a veflige of carbonic acid, 

but it was too minute to be appreciated. Thisi 

experiment with the air, was made after a flrong 

white heat had been kept up for three hours. 

Soon afterwards the bubbles ceafed; but we 

could not then, nor upon examination of the 

apparatus when cold, difcover any failure. 

The fire was ftill kept up for three hours: 

the tube mufl: have been expofed to a fbrong 

white heat feven hours in all. The iron bad lofl 

eleven grains in weight: only about one half 

had been thoroughly fiifed. The furface of two 

lumps, that had not been fufed, had the dofe 

texture^ and filvery appearance, of malleable 

4 iron. 
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iron. The thin edges yielded to the ftroke of 
the hammer, and a gentleman perfectly con- 
verfant in the nature of iron, agreed with me^ 
that it had all the charaders of malleable iron. 

Experhmnt VT. Thirty- one grains of arti- 
ficial plumbago, in Aiining flakes from the 
iron -works, were expofed, in a fmall retort, to 
a ftrong heat, ibr fix hours, in the fame pneu- 
matic apparatus. It was difficult to feparate, 
even by the help of the magnet, all the inti- 
mately-mixed particles of iron ; and there were 
alfo a few particles of coak incorporated with 
the plumbago. Air, of an eyplofivc mflamma- 
ble kind, was extricated, and rofe freely, through 
five inches of mercury. We had not been fuf- 
ficiently careful to let the lute fix before we 
commenced the experiment, and it foon failed. 
Upon taking off the preflure of the mercury en- 
tirely, and repairing the lute as well as we could, we 
had every reafon to believe that the. air foon ceafed. 
The air received in the mercury contained one- 
eighth of carbonic acid : the remainder explod- 
ed. The plumbago loft four grains. Mr. Pelle- 
tier, if I remember right, found that native plum- 
bago, expofed to a fierce and long continued 
heat, loft 10 grains in 200. In the prefent ex- 
periment, its appearance was unaltered. Pro- 
bably the lofs was owing to moifliire imbibed by 
Ggg* the 
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the particles of coak, and to a i(nall combuftioa 
by the air in the retort. 

It will, I think, h% admitted, that thefe cxpe*? 
rimenta abundantly confirm the inferences I had 
formerly drawn, froqi appearances by their nature 
lefs decifive. The real extrication of air, varjr^ 
ing in its nature at varioua periods of the proccis, 
feems to be placed beyond doubt. The expcri^ 
meats in glazed and glafs ve^els, were made with 
a view to exclude the poffibiUty of the fuppofitioq 
of the air entering through the pores« I think 
that Dr. Prieftlcy, if he fhould repeat thefe expe- 
^-iments, and find that they have been accurately 
made, will^ with his accufiomed opennefs to con- 
vidtion, abandon an opinion he ha& for fome tim« 
entertained, and nc longer conftder water as eflcn-e 
tial to the coaflitution of elafiic fluids. Several 
phfervations might be made upon this point, ancl 
thofe which I have juft noticed above ; but they 
will readily occur to perfons converfant in che-« 
miftry. I Ihall therefore coiifine myfelf to the 
unexpedled and anomalous appearances, and then, 
attempt to draw a few ufeful inferences. 

Firfi. I wasfurprifed at. the extrication of in^-w 
flammable air in fych low degrees of heat, Wo 
have feen that cafl-iroHg^ highly charged with char-t 
coal, {the pbl^ifio onuftum of Befgman,) yields air aft 
$he temperature «fw«lungl^a4, Fpr^ uftdqubt^ly^ 

the 
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the bliften of lead^ which hy upon the iron, »e 
to be coolidered as air-bubbles^ caught in a folid 
film of lead. Perhaps white caft-iron would not 
yield air fo readily ; poilibly iron holds its charr 
coal with more force, as it contains le{s. I intend 
to make fome comparative experiments upon the 
varieties of caft-iron ; but fo curious an appearr 
ance as thefe bliflers, will always b^ rather the 
bounty of accident than the eSSt& of Ikill or la^ 
hour. The obvious method to produce them 
would be, to cover tlie iron with lead. All the 
immelted lamps of iron were porous, and open in 
their texture. 

Secondly. I am at fome lofs how to explain the 
cccafional difcharge and cef&don of air^ in one 
experiment, in which a crown-glafs retort was 
ttfed, and in another, with an unglazed earthea 
tube* There was no flaw in the lute, nor in the 
veflels, for it was difcharged for the fpace of &« 
veral hours, under a fmall prefTure. Either, then, 
it was forced through the foftened glafs in the 
firfl:, and the dilated pores of the tube in the fe<* 
cond cafe ; or it was abforbed by the fubftance of 
the veiTelsi or it was not extricated from the iron. 
Of thefe fuppofitions, the third feems to me the 
moft probable. It is not likely that a hole ihould 
be made through the melted glals, under the pref- 
furp of ball an inch, and clofed under that of per^ 

hap 
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haps the eighth of one ; or that pores in the tube 
Ihould open and fliut in conformity to fuch a 
variation of circumftanccs ; and, with regard to 
the tube, there can be no queftion as to abforp- 
tion. One principal difficulty, as it appears to 
*me, in the manufaAure o£ iron, is to get rid of 
the charcoal. The oxygen readily enough unites 
with a fmall portion ; but the attraftion of the 
iron on the one hand, and, on the other, the little 
difpolition of the charcoal to put on the elaftic 
form, in comparifon with many other lefs fixed 
fubftanccs, together form a very conliderable 
obfiacle to the change of charcoal into air ; and, 
as I have already obferved, the iron probably 
holds the charcoal more ftrongly, as its quantity 
diminiflies. In this ftate of things, a fmall addi- 
tional impediment will prevent the heat from 
throwing the charcoal into the ftatc of air ; and 
fome degree of prcffiire muft be adequate to this 
cffcft ; and why may not this point (from which 
as you recede on oppofite fides, the attraAion of 
the particles of charcoal for one another^ or for 
iron, either fliall or (hall not be overcome by 
heat,) have been found in thefc experiments? 
The next confideratioi) will both illufirate and 
confirm thefe ideas. 

Thirdly. A chemift whofe notions of iron are 
derived principally from books, and from the 
phacnomena which are prefentcd by procefies not 

having 
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having metallurgy for their immediate objeA, 
will be apt to conlider fome things related above 
as inconliftent ; the violence of die heat, for in- 
fiance^ and the fmallnefs of its effedls ; iince 
even caft iron was not fufed in all the experi- 
ments. The fa6l is, when caft iron exp<^es a 
large furface, and heat is gradually applied^ it 
proves almoft as infulible as malleable iron. In- 
deed, by the gradual adlion of heat, it is convert- 
ed, fuperficially at leaft, into malleable iron, or 
approximates towards it ; and^ coniidering only 
iron and charcoal, I believe the fufibility of iron 
will be direcftly as the quantity of charcoal it con- 
tains. Now, in the experiments I have defcribed^ 
pieces of one, two, and three drachms, and 
fometimes lefs, were ufed, for larger could not 
be inferted into the neck of the retort. In 
order to avoid this inconvenience in future, I 
would recommend cylinders to be caft, of a dia- 
meter, fuited to the mouths of the veffels. This 
infulible coat would be an impediment to the 
converfion of the parts below, by preffing upon 
them : the elaftic fluids either could not traverfe 
the folid furface fo freely a$ a liquid, or per- 
haps, as I am difpofed to believe, they could not 
traverfe it at all. The malleable fkin feems clofe 
in its texture, and the porofity of the reft might 
arife from the generation of juft air enough to 
produce an internal expanlion. In the puddling 

operation^ 
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opcratiDn, it Is of the moft material confequence 
to keep the mafs in conftant agitation. Thtis the 
parts are thoroughly blended^ the attnuftion of 
coheiion is a good deal counteraAed, and there 
can be no pieces hide -bounds if I may fo exprefs 
myfelf. This laft, perhaps, is the greateft ad- 
vantage derived from the Ubour of the workman. 
Fourthly. I was aiked, by one of the moft in- 
genious and profound philofophers of the prefent 
age, why I had negleded the aAion of the at- 
mofpheric air, in the theory of the converlion of 
iron. It is limply becaufe its aAion upon the 
metal feems, in pradUce, pernicious. I confider 
Its prefence as an evil, though a neceflary one^ 
according to the prefent modes of working. I 
was alfo anxious to try this opinion by the teft of 
experiment, and we fee it has been fully con- 
firmed. In the laft experiment, part of the iron 
was completely converted ;4nd, in fome others, it 
feemed approaching faft towards natitre^ as the 
manufaAurers cxprefs it. It is indeed very pof- 
lible to conceive a way in which air might ht 
beneficial ; that is, if it could be applied fo as to 
bum the charcoal merely; but, at prefent, for 
one grain of charcoal which it converts into car- 
bonic acid air, it converts many of iron into 
^nery cinder; and, as I have formerly fhewn^ 
this is not the way in which iroA is actually cl)n- 

verted 
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rerted in the rcverberatory, and probably not in 
the finery furnace.' 

Fifthly. It is impoflible to afcertain the prin- 
ciples of any art^ without immediately improring 
the praftice, or opening a profpeft of future im- 
provement. The preceding obfcrvations may 
ferve to direA attempts to render the metallurgy 
of iron lefs difficult, laborious, and cxpenfive. 
For, firft, if a quantity of oxygene, nearly fuffi- 
cient to bum the charcoal, could be chemically 
combined with the caft-iron, the operation would 
confume lefs fuel, and would not require fo long 
a time. It may be worth while to confider, if the 
ores of iron containing manganefe, owe any part 
of their value to this circumftance. Secondly. If 
it could be contrived to apply a fufficient heat to 
large quantities of iron in clofe veflels, and at the 
fame time to agitate them fufficiently, the lofs 
in converfion would not, perhaps, exceed ten in 
a hundred. Thirdly. The important obje<ft of 
converting Britifli iron into fteel, may poffibly 
be attained by following up reflections fuggcftcd 
by the foregoing experiments. When the oxy- 
gene has been feparated in the form of carbonic 
acid, there will remain the charcoal and iron, the 
conftituent parts of fteel. Perhaps the materials, 
at a certain period of the procefs, may be fo 
nearly approaching to fteel as to be eafily con- 

Vol. IX. Hhh vcrtible. 
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vertiblc. The mafs will contaiil alfo a quantity 
of fulphur, on which perhaps the difficulty of 
making good fteel from our iron depends. But 
this difficulty, I am pcrfuaded^ will not be in- 
fuperable. 

It may be proper to add, that whenever atten- 
tion was paid to it> the hepatic fmell in the ex- 
tricated air was perfeftly diftinguifhable. 

I alfo think it right to fay, that whatever infor- 
mation or advantage may be derived from thefe 
fadls and obfervations, muft be in a great mea- 
fure afcribed to the liberal curiofity of William 
Reynolds, whofe enterprifing fpirit and inventive 
genius have improved our machinery, enlarged 
our manufadlures, and changed the face of a 
large diftrift in his native county- 

P. S. The reliduum of 486 grains of caft-iron, 
the fame as that ufed in experiment I, weighed 
.48! grains, after Being diflblved in weak vitriolic 
acid, and heated to a dull red heat: the fame 
quantity of iron, after the experiment, afforded 
a refiduum of 39 grains, and a little more. In 
the refiduum left by equal quantities of iron, 
before and after the experiment in the unglazed 
tube, there was a difference of five grains : the 
folution of the iron that had been fubmitted to 
. tlie experiment went on very flowly, and would 

not 
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not have been efFedled by vitriolic acid in many 
months. In the latter cafe, I ufed fome muriatic 
acid, which quickly diflblvcd it : in the former, 
weak aqua regia was ufed for the folution of a 
very fmall part of the whole lump. I fufpedled 
lead to have caufed the flownefs of the folution in 
the iirft cafe, but there can be no fuch fufpicion 
in the fecond. The difference between thefe re- 
liduums tends to Ihew that plumbago was con- 
fumed by the heat; but they do not Ihew the 
lofs accurately ; for, in the refiduum of the iron 
that had been fufed in the firft experiment, there 
was a fmall quantfty of vitriolated lead ; and in 
the other there was, befides the plumbago, a 
fmall quantity of that difficultly foluble calx of 
iron, which the folutions of this metal depofit on 
long expofure to air ; the difference was greater, 
therefore, thaa it appeared. On the other hand, 
the long adtion of the acids might have confumed 
fome plumbago. There was little or no calx at- 
tradable by the magnet in the refidnum of the 
fufed iron. From the 48 grains of refiduum, I 
fcparated more than fix grains by the magnet. 
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LII. Conclufion of Sir George Shoe's Obferva* 
tions on the ConftruSion of Sbifs* 

. (From Page 345.) 

J H E improvements then which I beg leave to 
recommend in the conftru<ftion of merch^nt-vef- 
fcls are, an increafe of their horizontal, and a 
decreafe of their perpendicular dimeniions; ^hich 
will correct the three defeds I have pointed out : 
alfo the alteration in the fhape of their fides aad 
bows, which I have already faid is ncceflary, in 
order to render thefe improvements pra<fticabfc. 

Were the length of the keel even.fo far ex- 
tended, as that it Ihould reach two perpendicular 
lines dropped from the extreme points of a lhip*s 
upper-deck, the increafe of gripe would be pro- 
digious, and the additional expence trifling. A 
fheer or projection abaft is unqueftionably beau- 
tiful ; but it is of no ufe, and the eye would foon 
become reconciled to an upright ftern. The 
Iheer, however, might be given with any length 
of keel, where expence fliould be difregarded; 
unlefs it ihould be thought, which I am rather 

inclined 
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inclined to believe, that a very long vcflcl would 
be weakened by it; for the firain upon a ihip's 
centre, is in fadt refifted more by the binding of 
her upper planks and timbers, than by the ftrength 
of her keeL The cxpcnce of this increa'fe of 
length would be nearly paid, by the faying caufed 
by the reduction of her depth. 

The alteration in the form of the lides and 
bows, needs a few words more of explanation. 

The effeft to be expefted from a flat fide, h 
exemplified in an ingenious contrivance, ufed to 
fupply want of depth, in Dutch veffels of various 
defcriprions ; and I cannot give a more correct 
idea of the improvement in this refpeft I wiih to 
recommend, than by faying, that the fide of a 
ihip, below the water-level, or a part of it at 
Icaft, ought to refemble a lee-board, of confider- 
able extent. By means of this board, many Dutch 
merchant-veflels, ndtwithftanding they are con- 
ihrudtcd with a floor almoft flat, to fit them for 
great burden and Ihallow water, are found to fail 
tolerably well upon a wind ; and yet they are in 
general fhort, with bluff upright bows^ and many 
other defeAs. 

Dutch fifhing-veflels too, particularly thofe 
employed in great numbers on the coaft of £ng« 
land, are rendered, by the ufe of a lee-board, good 
failers. Not being intended for burden, they 
do not, in general, much exceed boat«fize ; and, 

although 
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although tficy are the moft fiat of all. decked 
veffcls, their fecurity in blowing weather is pro- 
verbial. 

Now, in relpecft to the bows of merchant-fliips, 
I will only obferve, that although they flope off 
tolerably well when veflels are light, tliey pre7 
fent, when laden, fuch refiftance to head-way, as 
can fcarcely. be overcome by any preffure of 
fail. The evident remedy is, to render them lefs 
upright; expanfion in therri, although abfolutely 
neceflary above the water-level, being quite ufc- 
lefe below it. 

By adopting thefe improvements, I am pcr- 
fuaded, that the fame quantity of timber, and 
other materials, now employed in building a mcr- 
chant-veflel of one hundred tons burden, would 
ferve to form one capable of carrying at leaft one 
hundred and thirty, and that the velocity gained 
would rather exceed this proportion. The ad- 
vantage of performing three voyages in the ufual 
time of two, or even fuppofe five in the time of 
four, need not be fiated ; nor need that which 
would refult, in the feafon of tempefl:, from 
reducing the length of time in which Ihips are 
cxpofcd to danger ; or, in time of war, from ren- 
dering them capable of evading purfuit. 

The conftruftion of veflels employed in cv- 
rying mails between Dublin and Holyhead, I con- 
ceive to be nearly as defective as that of mer- - 

chant- 
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cliaht-*ihips, which their hulls in a great mea* 
fure rcfcmble, although they are built expreflly 
for fpeed and accommodation, and not for burden* 
But indeed they do carry burden ; for, from their 
deep form, they require an abfolute loading of 
ballaft, to prevent' them from overfetting ; and 
their draught of water is fuch, although fmall 
vcflels, that they can float on the Dublin Bar 
only at a particular time of tide ; by which, fair 
winds are frequently mifled, and the paflage 
from England unneceflarily prolonged. From 
their want of length, and excefllve depth, they 
are fuch flow lailers, that the Favourite, a light 
long veflTel, fitted out by private individuals, has 
made her paflage to Holyhead in nine hours, when 
two packets, which weighed anchor when flie 
did, took twelve to perform theirs. 

In determining the mofl: proper conftru<ftion' 
for thefe, or indeed any other fca-veffels, it 
fliould be confidered, that the greater the length, 
the lefs depth will be neceflary to prevent lee- 
way ; and that the greater the breadth, the more 
fail may be carried, and the lefs ballafl: required. 
Weight, it is true, does not operate exaAly upon 
fliips as burden does upon animals ; its fltuation, 
as I have already faid, determining in a great 
meafure the refifl:ance it caufes to velocity ; but, 
that its operation is confiderable, cannot I believe 
be doubted. In Ihort, I am perfuaded that 

^ packet- 
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packct-vcffels might b« conftruAcd on a priDci-* 
pic fo light, that they might pafs the Dublin Bar, 
at any time of tide, fo fpecdily, that they would 
commonly perform their voyage in three-fourths, 
or perhaps two-thirds, of the time thofe in ufe 
now employ; and, at the fame time that they 
would, if poffible, be more fafe^ and certainly 
much more commodious,^ their bailding and 
failing charges would not be more conliderable* 

To determine tlie exaA extent to which the 
improvements I recommend can, in general, be 
practically applied, is not my pr^fent objc6k. I 
only mean to fuggeft hints, which, if thought de- 
ferving of the trouble, may eafily be thrown 
into a regular fyftem ; and I will clofe an addrefs, 
imperceptibly extended beyond its intended li- 
mits, with a word on ihips of war. 

If thejfe improvements are founded on the 
true principles of naval architecture, their appli- 
cation may certainly be extended to the con- 
ftru6lion rf frigates, and all other king's (hips car- 
rying one tier of guns only ; but, that thofe of 
two 2tnd three tier can be improved in an equal 
degree, is an aflertion I will not hazard. The 
efFeft of the weight the latter carry above water, 
muft be counteradted by a proportionate weight 
below it; and it is pofUble that an increafe of 
their horizontal expanfion would be unfafe, con- 
sidering that timber beyond the prefent dimen- 
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lions cannot well be procured. Determinate 
flatnefs of fide, however, for fome diftance be- 
low the furface of the water, would aid very con- 
fiderably in refifting the efFeft of a fide-wind, on 
fo prodigious a furface as their hulls prefent 
above water ; and even a very trifling addition to 
their breadth of beam, would probably enable 
them to carry their guns better than tliey now do 
in a high fea, and render fome redudlion of their 
draught of water practicable. 

That light frigates might be made capable of 
receiving as great velocity from a moderate 
breeze, as is now given them by a flrong wind, is 
^ truth I am perfuaded of; and, that the* utmofl: 
velocity any veflels arc capable of is not yet at- 
tained in the European feas, is a fadl that will 
not be doubted by any perfon who credits the 
well-authenticated accounts given of flying prows* 
The form of thefe veflils, it is true, unfits them 
for any other (ca but that in the latitude of the 
Ladrone Iflands, but ufeful hints may notwith« 
fianding be taken from their conftrudlion. 
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LIII. Experiments on the comparative EffeSs cf 
Solutions of Magne^a J of calcareous Earth, and of 
Alum, in dying Cloths of various Kinds with Mad- 
derj i^c. By Mr* Vogler. 

From C&bll's Chemical Annals. 

Jt URE magnefia, properly prepared from Epfom 
fait, (Magnefta VitriolataJ and thoroughly wafhed, 
was thrown gradually into oil of vitriol, into fpirit 
of nitre, and into fpirit of fait. Each of thefe 
acids quickly diflblved it, (without the a/Iiftance 
of heat,) with efFervefcence ; and the folutions 
continued clear, until the acid was completely 
fatiirated. A portion of the earth then ieparated, 
part of which remained fufpended on the furface 
of the liquor, the other part fell to the bottom. 
None of this appeared capable of being dif- 
folved, either by the addition of more acid, or by 
the addition of water, or by the application of 
heat. 

Each 
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Each of the above-mentioned folutions of mag- 
nefia was diluted with three times the quantity of 
pure water. Woollen, filk, linen, and cotton 
cloths, all which had been firft clean fcoured,- 
and dried, were then put into thefe folutions, 
and left to foak therein for the fpace of ten 
or twelve hours. At the end of that time they 
were taken out, walhed in three feparate quan- 
tities of clean cold water ; then wrung out and 
dried. 

I now fet over the fire three deep earthen pots, 
in each of which I put two drachms of madder, 
and about a pint (from twelve to fourteen ounces) 
of clean foft water. After they had boiled for a 
few minutes, I put into one of the decocftions, the 
pieces or famples of cloth, of different kinds, which 
had been prepared and foaked in the folution of 
magnefia made with oil of vitriol. Into another,* 
I put thofe pieces which had been foaked in the 
folution made with fpirit of nitre ; and, into the 
third, I put thofe which had been foaked in the 
folution made with fpirit of fait. When thefe 
pieces of cloth had boiled therein for the fpace of 
feven or eight minutes, (during which time they 
were frequently turned about and preflTed with a 
ftick,) they were taken out of the decodlions, 
and, after being two or three times wrung out of 
clean cold water, were dried in the Ihade. The 
I i i 2 wool 
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wool and iilk appeared to be dyed throughout of 
t, bright brown colour ; the linen and cotton were 
of a pale red. 

Experiments iimilar to the above wete at the 
fame time made with folutions of calcareous earth, 
in the vitriolic, nitrous^ and marine, acids* The 
colours communicated to the cloths prepared in 
thofe folutions, and afterwards boiled in a decoc- 
tion of madder, were found to differ very litde, 
or not at all, from thofe obtained by means ^of 
the folutions of magnefia. 

In 'the fame manner I found, by repeated ex- 
periments, that alum, and the folutions of its 
earth in the different acids, gave (when iifed in 
dying with the deco6lion of madder) a light 
brown colour to wool and Iilk, and a red coloui' 
to linen and cotton. But it muft be confefTed, 
that thefe colours were brighter and finer than 
thofe produced with the folutions of magnefia, 
or with thofe of calcareous earth. 

It appears, therefore, from the above and other 
comparative 4:rials made with folutions of the alu- 
minous, magnefian, and calcareous earths, in 
dying cloths of different kinds with madder, log- 
wood, brazil-wood, &c. that no advantage is de- 
rived from the ufe of the two h& ; as alum and 
its folutions produce finer colours, audi cbnfe- 

qucntly 
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quently may at all times be employed in pre- 
ference to the others. 

It would perhaps have been worth while to have 
tried, in the fame manner, the efFeAs produced by 
foludons of barytes or heavy earth, and likewife 
thofe of manganefe (when freed from heterogene- 
ous matter) and its calx, in dying cloths of dif- 
ferent kinds with the above-mentioned fubllances; 
but, not polTeiling a fufficient quantity of the 
barytes, and not having had time and opportu- 
nity to prepare pure manganefe and its calx, I 
have not yet been able to undertake a courfe of 
experiments on that fufageA* 
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LIV. ExpeHments to Jhtw in what Propwtion 
fure Nitrous Acid is uspaile rf diffohing.GokL 
By Af. Sage. 

From the Memoirs of the Academy oV 
Sciences of Paris. 

i URE nitrous acid (of forty-nine degrees, ac- 
cording to M. Baum^'s areometer *) has fcarcely 
any adlion upon thin plates of gold ; for, three 
ounces of this acid, haying been boiled upon 
twelve grains of gold, in the form of a very thin 
plate, until the acid was reduced to about three 
drachms, the plate of gold was found to have di- 
minifhed in weight only -jV of a* carat. 

Three ounces of nitrous acid (of forty-two de- 
grees) diffolved only -^ oi di carat of a thin plate 
of gold. 

* To obtain the nitrous acid of this high degree of con- 
centration, I feparate it from nitre^ by means of vitrioUc 
acid : I then precipitate it by filver, and dillil it again fe- 
veral times. 

A lump 
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A lump of gold, from which the filver (amount- 
ing to thrfee quarters of the gold) had been fepa- 
rated by quartation, and which had a porous ap- 
pearance, was boiled in three ounces of nitrous 
acid, (of forty-two degrees,) till there remained 
only about three drachms : the gold was found 
to have diminifhed 44 of a carat« 

Three ounces of nitrous acid (of forty-two de- 
grees) diiTolved, of a lump of porous gold weigh- 
ing twelve grains, only ^V of a carat. 

Three ounces of nitrous acid (of forty-two de- 
grees) having been made to boil upon another 
lump of porous gold, alfo weighing twelve 
grains, until the acid was reduced to about 
three drachms^ difiblved only ^V of a carat of the 
gold. 
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LV. Ujt of Patents for Inventim, (^ci 

(Continued from Page 360.) 

vV iLLiAM BiKCH, of CSiarlotte-ilreety in the 
parifli of St. George, Bloomfbury, in the county 
of Middlefex, Efquire, on behalf of himfelf and 
of his Ton Richard Comyns Birch, of .Calcutta, id 
the £laft Indies, Efquire ; for a method of puri- 
fying) refinmg, and preparing indigo, for the u£e 
€f dyers. Dated Auguft 1 1 , 1 7^8. 

GsoRGS DoDG^ONy of the parifh of St. 
Iieonard) Shoreditch, in the county of Middle- 
fex^ cabii^et-maker; for a method of making 
and conftru6ling pUmps. and engines for iraiiing 
and evacuating water, or other fluids, and for 
producing power; and is peculiarly adapted for 
the ufe of ibips and veflels. Dated Auguft 23^ 
1798. 

Francisco Rapozo, of Lifbon, in the king- 
dom of Portiigal, captain of engineers, in thd 
fervice of her Moft Faithful Majefty ; for improve- 
ments in the conftruAion of ftcam-engines. 
Dated Auguft 29, I798. 
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